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Testing Your — 
1941 Car, 


SEE PAGE 132 \ 


ate as 


HE RODE A METEOR FOR 24 HOURS 


Ab Jenkins, Speed 

King and Mayor of 

= SaltLake City, wired, 
“Am happy to have broken all 
world’s endurance records with 84 
new marks, One of the things | never 
have to worry about is my Cham- 
pion Spark Plugs. They've never let 
me down. Throughout entire 24 
hours I never had a sputter.” 


orale 


usnc CHAMPION SPARK PLUGS! 


RIDING HIS CHAMPION-EQUIPPED “Mormon Meteor IT"over 
the Bonneville Salt Flats (Utah) Ab Jenkins smashed all 
existing records for distances from 50’ kilometers to 3,000 
miles and set a 24-hour record of 161.18 miles per hour. 
Champion Spark Plugs are the choice of champions every- 
where because they make every engine a better performing 
engine as strikingly demonstrated in this phenomenal event. 
Logically they should be your choice because your car de- 
serves the championship performance exclusive to Champions. 
Install dependable Champions now and feel the fresh surge 
of power, speed and acceleration they bring to every engine. 
You'll profit too by increased efficiency and economy. 


USE THE SPARK PLUG CHAMPIONS USE 


1'S A PLEASURE to remind you 
Tihat th tunning 1941 Plym. 
outh—so beautiful, so long, wide, 
low-swung—is a low-priced car! 
You'll be delighted with its 
Fashion-Tone Interior—a miracle 
of color, fabric, appointments 
with its -Up in Per- 
formance that gives you new mase 
tery of hills, traffic, distance. 
And Plymouth announces 
Powermatic Shifting, easiest ever 
n all, 19 great advancements! 
Today, see and drive this Big 
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See the Brilliant New 


Plymouth. gnificent 


new Artistry of Design— 


New Powerm 


Fashion-Tone Inte 


19 Great Advancements! 
Beauty at your nearby Plymouth 


dealer! PLymourn Drviston oF 
Cunyster Corporation, 


Other New Features 


© CounTenpaLANceD THUNK LID— 
goes up or down easily at a touch. 
© NeW SAFETY RIMS ON WHEELS to 
prevent “throwing” of the tire in 
case of blowout or puncture. 

© New statin throughout body 
against dust, water, noise, heat. 

© 11 sant sew cotons. New 2- 
tone color combinations available 
on the Special De Luxe sedans. 


a Perform: 
ance—more horsepower, new 
ion and axle ratios. 
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UNTRAINED MAN IS “DUD” IN DEFENSE! 


Juaud Mant 


IS BEST PATRIOT... and best paid?! 


Your country’s DEFENSE PROGRAM necds TRAINED 
MEN — right now! 

Be a TRAINED MAN —a BETTER CITIZEN — with a 
nerrer Job! In a few months, in spare time, you 
can get MODERN TRAINING through the International 
Correspondence Schools. 400 business and technical 
subjects — many vital to defense! Learn more — 
EARN more — serve your country BETTER! This 
coupon will bring you information. 


+ + + + + OF FH FOF 
+ + + + OH OF OF OF OF 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
BOX 7601-K, SCRANTON, PENNA. 
% Without cost or obligation, please send me a copy of your booklet, “Who Wins and = x 
and full particulars about the course before which I have marked X: 


Ae elttant 
He eet See 

Besiosis 

B Fire Bosses 

: Forti one 

B Bullfing Hrs Heat Treatment of Stevals™ 
geet Boren tageee 

Susie 

Concrete Engineering GMachinist 

Hesemarcerettee BME attra 


D Accounting C1 Advertsing 
B fssticenie 
B Bisine CStrenoondence 
 Bssisce Stactoeecen Ber Ascoueiine E 
EB Gixcoring “CiGiethacvice H Fins fonr Calote EMasceise Men ae Work Tintse"Maaagemant 
ih Wome Economics COURSES ia 
vanced Drewmaking Homa Drenmating og Roomn and Cafeteria 
1B Foods and Cookery C Professional Dresmaking and Designing OT Negeconnt, Cavering 


Mame eee G6 ne ABP 


City, 33 Present. Position 
iam ‘reniients end. coupon matuonal Correapondeice Schools Canadian, Limited, Monira 
‘British residents send coupon fo 1. 0. Sx 71 Kingrosg, London, W: O. 2, Bnoland 
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Mirror Kills Glare of Car Behind... ate 
Flash Light Shines Around Corner: 


Quickly: Installed 
Dolly Permits Driving on 
Car Exhaust Plays Calliope, 


Two-in-One Battery Tool 
Spray Gun Fits on Oil Can: 
Fan Has Variable-Pitch Blades. 


gviation 
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Light Plane Has New Safety Features 92 
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Sacks and Ideas 
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“Sprinkler” System Uses Gas. 14 
hip Travels in Ten Section: 115 


r Shovels Get “Pipe Fi 


tome and Farm 


Table Roaster Oven... 
Wheel Holds Spice Jar: 
Double Corkscrew for Bottles. 
Washing-Machine Thermometer 
Three-Bladed Fruit Knife... 
Shirt Drawer Has Windows... 
Cleaner Bag Emptied Easily. 
Combined Bellows and 
“Concrete” Finish for Floors, 
Bs Clear Table 


Coat Serves as Life Preserver...... 96 
Four-Wheel-Drive Conversion Unit.. 
el 


Tractor Just Like His Dad’ 
Fast Cruiser Has Twin Hulls 
Steel Tubing Marked for Cutting. 


Gummed Rings in Handy New Form 98 
ot Weather Man Radios Report.. 99 
Ear Pads Protect Baseball Batters... 99 
‘Welding Machine Rolls to Its Job... 100 
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Military 
Quarry Blast Tests Bomb Shelter... 64 
Mobile Pill Box Has Big Guns 
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Floating Fortress Waylays Ships.... 66 
New Filler for Incendiary Bombs... 
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Music from Kitchen. Utensi 
2,700 Lights Keep Him Busy. 


Photography 


Adjustable Reflector Socket. 
Cotton Holds Tints in Color 
Spring Anchor for Tripod L 
Prints Toned 


Mount Corrects Distortion. 
‘ripod” Stands on One Leg. 
Yellow Corners Identify Tra 
Beginner's Kit Holds Everything 
Handy Movie-Reel Container, 
Camera Has Built-In Novelties 
Folding Darkroom Easy to Store 
Phonograph Disk Tests Shutter 
Tiny Thermometer for Tra 

‘S 
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it to be courteous too. 


No matter what the occasion, there’s always time for 
a cheery “please” and a pleasant word of thanks, That 
s the Bell System way. It is one of the fine 
traditions of the telephone business. 


O UTES: We want your telephone service to be good and quick 
and cheap. But there’s more to it than that, We want 
2) 


BELL TELEPHONE SYSTEM 


PREPAREDNESS—THE BELL SYSTEM IS PREPARED TO DO ITS 
PART IN THE NATION'S PROGRAM OF NATIONAL DEFENSE 
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YOURS FOR MORE FUN 
WITH A HARLEY-DAVIDSON 41 


Just out — 


by riding a 1941 model will you 
get the thrill of its unmatched 
power, supreme riding comfort 
and rugged dependability. Seo 
your Harley-Davidson dealer 
AT ONCE, Learn how easy it 
is to own one of these world- 
champion motorcycles! 


HARLEY-DAVIDSON 


WORLD'S CHAMPION MOTORCYCLE 


HARLEY-DAVIDSON MOTOR CO. 
Dept PB, Mitweshes, Wisconsin 


ee eee 
imei cence 


Address 
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AMERICA’S 
FIRST LINE 
OF DEFENSE 


Not a cannon, but the 130,000- 

pound shaft for a great electric 

ggnerator being built by General 
lectric, 


AMERICA'S firse line of defense is American 
industry, It is to industry that the nation 
looks today for the armaments to protect 
America's high living standards, to defend 
the American way of life. 

In the last two generations American in- 
dustry has built a great nation, Its workmen, 
scientists, and engineers have given us electric 
lights in 24 million American homes and 
electric refrigerators in 13 million—conven- 
ences which represent the highest standard 
of living in the world. And the manpower, 
the inventive and manufacturing genius, the 


experience, the daring to tackle difficult 


tasks. -assets which have helped to produce 
this high standard of living—are among 
America’s strongest resources today. 

Industry today undertakes the task of 
building, nor only armaments, but, equally 
important, the machines that can be used to 
manufacture these armaments. And General 
Electric, which for more than sixty years has 
been putting electricity to work in America's 
peacetime pursuits, is today applying it to the 
new job—the job of defending the benefits 
electricity has helped to create, 


G-E research and engineering have saved the public from ten to one hundred dollars 
for every dollar they have earned for General Electric 


GENERAL @) ELECTRIC 


ser 
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PROTECTION 


until your youngest 
child is grown 


D 
THEN, $10.000 
FOR YOUR WIFE! 


children, you may wonder, 


irance protection now when 


already been solved 


For example, 


period”. ie “20-year period”, $100 a 
onth vill be peld throughout the remainder of the 
snd then, in addition, the full fac 


would be $10,000. 


if death occured immediately after tho 
ued, the total guaranteed payments would 
|. If he died at the end of the tenth year, the 


's0 many do, he can obtain through 
¢ for his later years. 

And the premium? You will probably be surprised to 
Jearn that during the “20-year period” the rate is not 


short, 
the premium is very attractive in view of the amount 
‘and kind of protection offered. 


For further information, mail the coupon below. No 
obligation, of course, 


NEW YORK LIFE 


INSURANCE COMPANY 


Contents sonra 
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New Pour-Top Jars Hold Screws. 
Held Under Hand Pumy 
Tape Strips Strengthen Sten: 
Matric on Drill Pi 
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ND there is something. Here it is: Become an 
‘Accountant; train at home in your spare time— 

th LaSalle! Fit yourself to get bigger pay in a modern 
respected profession. Prepare yourself to get what you 
want from life—a home, money for education, a car, 
luxury for your familyevers thing you've hoped for! 

Accountancy through home-study opens two fields 
for you, First i can put you i line for higher bracket 


jobs in your present company. Ie ean give you the drop 
on untrained men—can ife ere ‘Your 
increased value will quickly be apparent in your work 
and noticed by your superiors. Accountancy training 


can give you ability and experience for which business 
is looking for which iis glad 10 pay. 

‘The second opportunity LaSalle Home-Study Ac- 
countancy offers is a profitable profession of your own! 
Right now the professional accountant faces a greater 
demand than ever before. It is not_uncommon for 
trained accountants to earn $3,000, $5,000 and more. 


Three Men Who Proved It Can Be Done 


Read the actual experience of three men who started 
accountancy training with us several years ago: 


After a short period of intensive study, the first man « 


started bookkeeping jobs on the side. Soon he got 


LASALLE EXTENSION UNIVERSITY, A Correspondence Institution 


Be Somebody— 


Get more money; prestige; a better career 


You can do it. Read this 


@“YOU KNOW, MARY, I DREAMED 
OF BETTER THINGS FOR US— 
BUT SOMEHOW I'VE FAILED TO 
GET WHAT WE HOPED FOR—“ 


@ “1 KNOW, JIM—WE'VE WORKED 
HARD, TOO. BUT YOU DO WORK 
ANYONE COULD DO. THERE MUST 
BE SOMETHING—“" 


enough of them so he opened his own business. Today 
he is his own boss, a successful business man with a 
splendid income. Ailin one year! 

Another member—five months after starting 
study—was called into the office and given a more 
responsible pestion paying $40 a month more. 
employer told him anyone studying a LaSalle home- 
study course was obviously more alert than most men 
and therefore capable of a bigger job. 

‘To the employer of the thied member we sent infor- 
mation about the member's study. The letter resulted 
in his being chosen_above five other eandidates—for 

better position with shorter hours and more pay. 

Just Hier cr casate who tell us that LaSalle 
home study was the turning point in their lives. Their 
cases, which may seem extraordinary to you, are not 
uncommon to us. Many others have done as well. 
Perhaps you can, too. At least, it’s worth investigating 


Send for This Free Book 


‘The facts about LaSalle training in Accountancy and 
the opportunities in this growing field are clearly out- 
Encd in a 4e-page book which LaSalle will send you 
free. If you have the urge and the will to increase Your 
come clip and mal the coupon for NOW. 


Dept. 1183-HR, Chicago, Ill, 


T'd like to see whether I should take up Accountancy. Send me—without obligation or cost to me—your booklet 
Accountancy, the Profession That Pays, and full information about your Accountancy training program. 


Hetsesecs | Apert 
coe nates “eeu 
eas oere aes 


Name. 
Present Position 
Address .. 
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Success in 
Life Begins 


atHome 


“CARTOONINGT? 


‘Spas inom your sense of 
iy Sta ature tn!” Make 


DO YOU COLLECT STAMPS? 
See Page 56 


| MAKE MONEY AT HOME 


EES 


We rubber mold-making outfit makes 


Dept. 504, Sprin | Bexhiieeaide of plagues, mak traps, book 


‘WEBSTER’S NEW INTERNATIONAL 
DICTIONARY « Second Edition 


ncae 


“30: Lo works 
Cincinnati, Ohio: 
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Should Plane Windows Be Bigger 
for Such a Big View? 


As AN appreciative occasional user of our 
air lines, I have no complaint against the 
splendid ‘service they all render. That they 
are safe to use is attested by the records. 
‘That they're fast, no one can dispute. Coni- 
fort, service, individual attention at every 
turn, and, last but not 
least, a remarkable 
economy, all combine 
to make flying just 
about the most at- 
tractive way of get- 


WHY NOT A SUN DECK. 5 
(OUT On THE WINGS TOO? 


ting where you want 
to go these days. But 
I do have a bone to 

pick, The windows on 77 

the commercial planes 

of today are so small =—S 

that you almost have eS 
to break your neck to ia 

see out of them. I re- 

fuse to be one of those blasé passengers who 
read a book from the time they take off until 
they land. Without an apology, I confess that 
T sit and stare out the windows (?) with the 
unblushing enthusiasm that a visiting fire- 
man displays for the big city’s tall buildings. 
Something should be done to change those 
tiny “portholes” into first-class show win- 


He Might Lend It to the Salesman 
Who Sells Straw Hats to Eskimos 


By rms time, millions of electric fans in 
hundreds of thousands of offices and homes 
have been turned off and put away for 
another summer. Talk 
about wasted potential 
energy! The guy who 
can think up some 
way to “put it to 
work” the year round 
will really have some- 
thing. The big electric 
companies would have 
(2 something, too, and so 

would their employees 
and stockholders, in 
the way of increased 
profits from increased 
sale of electricity. If 
all the fans in the country were made to turn 
the year round . . . Oh, well. Who wants 
to borrow my electric fan for the winter? I 
don’t know where to store it in my one-and- 
a-half-room apartment—T. R,, Troy, N. Y. 


WALL, WE USED To FAY, 
Pur'n'TAKE wire 17,/ 


bal 


Don’t Jump to Conclusions 
on That Jumping Brick 


Mayse I'm just a killjoy, but I'm afraid 
that all the work of the mathematician 
Perrin, mentioned in the letter of A. G. B., of 
Sacramento, Calif, about the brick that’ on 
certain rare occasions might be expected to 
jump up in the air when its atoms got out of 
whack, was done in vain. He made his mis- 
take when he got the impression that the 
atoms move every way at random. It so hap- 
pens that each atom moves in a straight line 
until it collides with another atom, then the 
two bounce off of each other. Therefore, if 
an atom is moving straight up, there is bound 
to be one moving straight down. If this were 
not so, there would always be more atoms 
moving in one direction than another, and 
the brick would always be either sliding 
around or jumping up and down. No doubt, 
he has noticed that this does not happen. 
While I am at it, how 
about a bigger ‘auto- 
mobile section? We all 
own cars. Why doesn’t 
Gus Wilson have a 
“Questions from Auto 
Owners” column? His 
articles are tops. He's 
the guy who got me 
interested in automo- 
bile repairing —A. J. R 
H,, Lynn, Mass. 


‘AH, BUT SENOR, HOW 
BXPLAIN THE JUMPING: 
FRIVOLE( BEAN) 7 


A bigger automobile 
section that should in- 

terest A. J. H. and countless others who have 
requested it will be found in this issue and 
those to follow.—Ed. 


A Reader Explains 
the Exploding Lamp Chimney 

In Recaro to A. B. H.'s exploding lamp 
chimney, I am not a “reliable glass factory,” 
+as he mentions, but I can offer a possible 
answer to the question of what made the 
chimney go to pieces. Anyone familiar with 
chemistry has heard of “Rupert's drops,” 
used for a novel experiment, They can be 
thrown around and will not break until the 
surface is scratched or cut. The reason is 
that they are made with a very thin but 
tough skin, while inside the glass is under 
tension or pressure. The lamp chimney was 
probably under the same strain, and when it 
cooled—probably irregularly because of a 


(Continued om page 14) 
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Is your car spark-weary? Let the Auto-Lite 
ystery spark give it ne 


[7 
co AUTO TE SPARK PLUGS 
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Ow Keaders Say conus 


slight draft—the strain became too great at 
some point and the whole thing went to 
pieces.—J. A. W., Oberlin, Ohio. 


There Are More Ways Than One 
of Getting Fish out of Water 
‘Yesrenpay I decided to clean out my very 
heavy tropical fish bowl. Under the heading 
“Car Tips for Amateur Mechanics," in a 
recent issue, I noticed 
that to draw gasoline 
from the car tank you 
can use a rubber tube 
wrapped around and 
then removed from a 
clothespin to start the 
siphon, I decided to 
try it on my fishbowl, 
and it worked perfect 
ly. This prevented me 
from getting dirty and 
fishy water in my 
mouth. Thanks lots.— 
R.W., New York City. 


urs THe Mirren wir 
"DIRTY AND FISHY WATER? 


Afraid that R. W. wasted time. The method 
he used is fine for car gas tanks and other 
narrow-top containers. But in an open bowl, 
the easiest way to start a siphon is to sub- 
merge the rubber hose until it’s full, pinch 
and withdraw one end, and lower it below 
the water line—Ed, 


Either You Get a System 
or You Don’t Get Pictures 


UnNvsnenen other camera fans 
ably writing to sympathize with T. U., of 
Columbus, Ohio, besides myself. It’s no joke 
to spend hours taking pictures with empty 
film holders. 'T. U., what you need is system, 
and it is something that God didn't give you 
cheap. You either get a aystem or you don't 
get pictures. There are a lot of practical 
ways, if you want one. 

You could weigh each war's parr OF 
film holder before you Taming ys 
used it. If it's loaded, AME OF ProTod! ! 
it would weigh more. 
I never tried it, but it 
should work. You could 
snap a rubber band 
around the empties, 
which should work un- 
til Junior wanted to 
make a model air 
plane. I still don't think 
you are in such trou- 
ble. You have the 
films. You have the kid. I'l bet Junior had 
a runny nose that day, anyway. Maybe he 
poses better when there isn’t any film in the 
holders. Seriously; did you ever try shooting 
pictures without film? Say, now, there's an 


idea. Cheap; soul satisfying; and the kids 
always pose better under those conditions. 
‘Try it some time. Then just to cross the kid 
up, have, say, three films ready right at the 
end.—R. V. S., Burlington, Iowa. 


A Slightly Gruesome Math Problem 
for Budding Generals 


Your magazine is so darned interesting 
that once I start to read it I can't put it down 
until I've read it completely through. Then I 
have another month 
with nothing to do but 
reread the book about 
ten times over. Your 
new arrangement is 
swell and it helps us 
to look up back ar- 
ticles with very little 
trouble, Speaking of 
articles, the one start- 
ed recently on radio 
for beginners is tops. 
And now I have a 
problem that will 
amuse you while you're 
waiting for the second half of some Saturday 
afternoon football game to come in over the 
radio, but should leave you time to spare to 
hear the changes in the line-up. Here it is 
After a repulse, a general found that only 
5,400 men more than half of his former force 
were fit for service, as 400 more than one 
fifth were wounded, and 500 more than one 
eighth were killed, missing, or prisoners. 
What was his force before the battle?—A. D. 
N., Vancouver, B.C,, Canada, 


What Bothers a Lot of Us 
Is Making the Darn Stuff Grow 


Havre absorbed an untold number of ideas 
—screwy and otherwise—from this column, I 
would like to submit one of my own, leaving 
it to others to decide which heading it be- 
longs under. The hei 
of summer makes a 
man’s whiskers grow 
faster than they do in 
winter. Supposing you 
stayed in a place that 
was air conditioned. 
Would that retard the 
growth somewhat? If 
50, would it be possi- 
ble to prevent the 
growth entirely by liv- 
ing in a very cold 
place? Or, perhaps, 
kill the growth by sud- 
denly thrusting your face into a cold cham- 
ber especially made for the purpose? Such a 
machine could also be used to rid women of 
excess hair on their legs, and with certain 


Wow 1 VIN DER YAR MIT 
PULZLes YET 


(Continued on page 16) 


4 


POPULAR SCIENCE 


© Your job can be your 
master—or a stepping-stone 
to BIGGER THINGs! It's up 
to you, and you alone! 


© You can get the TRAIN- 
ING to master your job 
through the I. C. S. In's 
NOT TOO LATE! The cost is 
surprisingly low. Mark and 
mail this coupon Topay! 
Right now! 


INTERNATIONAL 
CORRESPONDENCE 
SCHOOLS 


Box 7602-K, Scranton, Penn: 


Without cost to me, please send full 
particulars about the course marked X: 
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Our Readers Say 


modifications it could take the place of a hair- 
As you can see, the possibilities are end~ 
J. 8. Yonkers, N. ¥. 


He'll String Along with Mager, 
Hook, Line, and Sinker! 

‘Was amused at the story about the conver- 
sational catfish, on page 127 of your October 
issue, that “talks” on the radio. When re- 
moved from his (?) tank in the Staten Island, 
N.Y. zoo, the story ran, the fish “made cu- 
rious sounds into the studio microphone as 
part of a natural-history program” that was 
sent out from a New York radio station. 
Imagine my surprise when I turned over the 
next page to Gus Mager's “Ux-Natural His- 
tory” and read that “No fish..... has ever 
acquired vocal organs of any sort.” I'm in- 
clined to string along with Mager—M. R., 
Buffalo, N. Y. 


Mager was right, and so was the fish story, 
notwithstanding. Croakers, for example, are 
dofined by Webster ax “Any of various fishes 
that produce croaking or grunting noises, as 
certain grunts and surf fishes.” The noises 
occur when the fishes are out of water—Ed. 


He Wouldn't Worry About That 

When the Bombs Started Falling 
‘Tue September issue 
‘Aw, WHY BRING THAT of P.S.M. was certain- 
uP? ty a honey. I want to 
compliment you on 
your cover, and on the 
career of David Sar- 
noff. Ihave just looked 
at “With the Inven- 
tors" and. “Readers 
Say.” The letter from 
M. L. Z. about the new 
vention of the sol- 
rs’ helmets that 
“pounce” the bullets 
away was very clever. I also noticed the in- 
vention of Andre D'Amico, in “With the In- 
ventors,” of the house that disappears into 
the ground as a protection against aerial 
bombs. What would happen if the concussion 
of a bomb happened to break the hydraulic 
plunger, or if tons of dirt covered the roof so 
that the weight was so great that the plunger 
couldn't raise it again, or if the metal spread 

out?—A. C. Z., Valley Stream, N. ¥. 


This Should Fold Up 
the Umbrella Problem 


Tue answer to P. M. Ds problem about the 
partially open umbrella is 10° 18’. By con- 
structing a triangular pyramid the base of 
which is at right angles to the center stick 
of the umbrella, with two of the ribs forming 
the other sides, it was easily worked out. A 
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line was drawn in the base perpendicular to 
one side of the base and continued up to the 
apex to aid in the solution.—J. V., Montrose, 
8. D. 


The Navy’s Own Mascot, Complete 
with Whiskers and Horns! 

‘Tue Navy certainly 
was thinking of its 
football team when it 
made the aircraft car- 
rier Lexington (P.S.M. 
Sept. "40, p. 42). Your 
picture of her, at any 
rate, certainly gives 
the lifelike impression 
of the Navy's mascot, 
the Dilly goat, com- 
plete with whiskers 
and horns. I wonder if 
the Army goes around 
with mules on its tanks?—S. Z., Fairfield, Conn, 


Reader Points Out that Almo 
Was Not a “Seeing Eye” Dog 

May I call your attention to an article ap- 
pearing on page 72 of the September issue of 
your magazine referring to the first dog 
brought to this country to guide the blind? 
Almo was not the first. Lux von La Salle was 
the first dog brought here from Europe for 
the purpose, and was trained here in this 
country at the La Salle Kennels in Minneapo- 
lis, Minn., for the late Senator Thomas D. 
Schall, Almo was a “Master's Eye” dog, and 
not a “Seeing Eye.” The Seeing Eye repre- 
sents a corporation in New Jersey, while "His 
Master's Eyes” represents a school in Min- 
neapolis.—G. G., Chicago, Il, 


We're glad to have this case of mistaken 
identity cleared up.—Ed. 


There’s Still Quite a Gap; 
Still, It’s Quite a Collection 


In THE last few is- 
sues of your magazine, 
I have become inter- 
ested in what the read- 
ers have to say. I 
thought maybe it 
would be of interest to 
these readers, and per- 
haps to yourselves, to 
know that I have kept 
every issue of your 
magazine from Octo- 
ber 1934 to the present, 
which will very soon 
make seventy-two copies, all in perfect con- 
dition. I have secured issues of your maga- 
zine, moreover, from 1872 to 1874, bound in 
four volumes.—P. A. H., Minneapolis, Minn. 
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Tia! DELCO ELECTRO-LEVEL 


AUTOMATICALLY ELIMINATES 
OVERFILLING 


When the electrolyte leve 
battery is too high, acid is 
sprayed through the vent holes 
by the pressure inside the cell 

: pressure that is built up by 
the release of gases wi 
battery is being charge: 
acid spray a 
nections and ; 
The new Delco battery is pro- 
tected against these conditions 
by the Delco Electro-Level, 
which autom lly prevents 


HOW THE DELCO ELECTRO-LEVEL WORKS 
vo xs TT ne 


| 1 Ae Se more 


Vent plug removed for filling— 


Ive forms air lock when Vent plug screwed in—yalve is raised to permit escape of 
electrolyte reaches proper level 


Notice particularly the trapped air and gases from the cel through the pavaade 


Warer veal formed when the edge of the valve drops into and the vent hole in the cient 
the inyer of water retained by the ridge around | tae arrangement through which the < tones at pane. 
seat This layer of water ts This condenses moisture and breal spr 

mig Ley possibility ofa teak in the which might ochermise encupe to danage whe battery 
the lend valve is fn position for filing. Carrier and connections to the battery. 


Stop in at your nearest Delco battery dealer’s and let him check your 
present battery on the Battery “Life Expectancy”’ Chart. He has a Delco 
battery that is exactly the right size and type for your car. 


Deleo-Remy 


ANDERSON, INDIANA 


Worl, 


's Largest Manufacturer of Automotive Electr 
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RESTONE” Anti-freeze 


is used in more cars 
than any other brand! 


PREST 
“SS i TONE 


PRESTONE Antifreeze 


VOURE SAFE-AND YOU KNOW IT!" 


With the Inventors 


KATE from the street right out onto the 

ice pond. This is literally possible with 
@ pair of double-duty skates invented not 
long ago by Louis M. Friedmann, of Chi- 
cago, Ill. Having roller-skate wheels on one 
side, and an ice runner on the other, a unit 
that fits snugly in- 
to clamps attached 
to the foot plate of 
each of a pair of 
skates can be 
quickly reversed, 
depending on the 
type of skating 
you intend to do. 
‘Thus the user can 
put the skates on 
at home, skate on 
rollers to the side 
of a frozen lake, 
unfasten the re- 
versible roller 
units, replace them 
with the runner 
sides down, and be 
ready for a whirl 
on the ice... 
NEARLY ALL so-called “patent medicines” 
are not patented at all, but covered instead 
by registered trade-marks .. . To PROTECT 
GROVES OF FRUIT TREES from hot, static-elec- 
tricity-carrying wind and dust, John Del 
Rea De Land, Anaheim, Calif., inventor, has 
devised a system of wind deflectors and 
static antennas that is said to prevent the 
burning of foliage common to hot climates. 
Vertical louvers deflect the wind sideways 


against a system of horizontal louvers which 
force it upward to clear the tops of the 
trees. Then, to prevent static electricity in 
the turbulent air and dust from discharging 
upon and damaging the foliage, vertical 
antennalike collectors are scattered through 
the grove to lead the electricity harmlessly 


to the ground . . . THE INVENTIONS of a de- 


ceased inventor may be patented through 
application by a legal representative of the 
inventor . . . TWO MOTORS, one in a cab- 
over-engine set-up, the other just behind the 
cab, power a truck proposed by Frederick A. 
Ward, of Highland Park, Mich, The forward 
engine is connected through a drive shaft 
to a differential behind it, and thence by 
more shafting to the front wheels. The rear 


engine transmits its power independently 
in conventional fashion to the rear axle. 
Either engine or both may be used at the 
will of the driver. The system is particular- 
ly useful for pulling out of ditches and for 
driving through soft earth, mud, or snow... 
CHANGING THE MATERIAL of which an item 
is made does not in itself constitute an in- 
vention . .. LEARNING TO SAIL A BOAT in the 
safety of your own back yard is possible 
with a device developed by Seifert W. Rous- 
seau, of Port Wash- 
ington, N. Y. The 
mast, sails, and 
tiller of a small 
boat are mounted 
in their regular 
way aboard a dum- 
my hull, which is 
made so that it will 
tip or “heel” in the 
wind. The entire 
assembly can be 
revolved to port 
or starboard by 
means of a revers- 
ible motor op- 
erated by the tiller. 
Used in a wind, 
the device is said 
to duplicate exact- 
ly the response of 
a real boat to tiller and sail adjustments ... 
ALL INVENTIONS are referred to by the 
Patent Office as “improvements.” .. . WITH 
ITS TUNING DIAL at the level of the eyes of 


(Continued on page 22) 


20 


POPULAR SCIENCE 


on How to Obtain PATENT and Market Inventions 


If you have invented something, if you are interested in 
inventing something, you need our new 48-page book that 
gives the entire Story of Patents. It tells you for the first 
time about new phases of invention, how others succeeded, 
how the patent laws protect you, how to market your in 

vention, where to obtain finances, how to form a company 
partnership, or arrange for royalties from your inven 
tion's sale. 


Be Sure To Protect Your Rights 


‘The U. S. A. is the greatest open market for new inventions 
in the world. Here commercial striving is so keen that the 
unprotected invention, if it has public acceptance, is quick- 
ly “eyed” and may become the prey of eager competition. 
Worthwhile manufacturers will not bear the production 
costs und sales expense of promoting a new invention 
protected by patent. A good, strong patent not only opens 
the road to marketing your Invention but closes it to 
‘would-be chiselers who may seek to reap the rewards of 
your creative efforts. 


Free Form For Recording Invention 
When you send for our FREE Patent Guide, we include, 
tivo. Froe, our specially, prepared, Mecard ot Tavention 
Blank, om which you can! quickly make and date m sketch 
and description o¢ your investiga. This “disclosure” aa it 
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CLARENCE A. O’B 


REGISTERED PATENT ATTORNEY before U. S. PATENT OFFICE 
ADAMS BUILDING, DEPT. OL2, WASHINGTON, D. C. 


fs called, may be absolutely invaluable as evidence for you, 
should your rights ever be contested. Be sure to get it and 
use it, 


Let Us Help You With Your Patent 


During the past twenty years we hav 
bers of inventors secure thelr U.S, I . We know the 
pitfalls and how to avoid them. We have trained, expert: 
enced patent draftsn registered pater 
ready to serve you—and ie, when he undertakes t 
handle your ease, realizes that le i personally responsi 
10 contribi 
<_ dividual @ 


| Get Free Book— 
| Mail Coupon Now 


Know exactly what you 
| should do to secure a Pat- 
ent—what must be done ev- 

| ery step of the way—how 
| the Patent Law protects 
hat we, as Regis- 

| nt Attorneys, can 
do for you. Mail the above 

| coupon NOW for our 48- 
page Patent Guide and 
Record of Invention Form. 


RIEN 


PATENT GUIDE 
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


A Complete Mastery of 
MATHEMATICS 


Prepare now to advance your- 
self to an important job by 


a 


Mathematics Training. 
Mathematics is the founda- 
tion of all mechanical and 

ntifie work, and of all 
business or industry based 
fon science, Without this essen- 
tial knowledge even the most 
capable man is left behind while 
others forge ahead to better 
by bigger contracts, more 

y. You need mathematics 

to solve technical problems and 
to improve, speed up and check 

‘on your work and the work of 

others, 

‘ow you can learn mathemat- 

by an easy, inexpensive and 
‘saving method. A very sim- 
and ly interesting 
wurse in book form has been pre= 
pared for you by an expert who 


1 practical men the funda- 
mentalsof this important subject. 


MATHEMATICS 
FOR SELF-STUDY 


‘These books start right from the 
beginning with review of arith: 
etic that gives you special 
short-cuts and trick methods that 
Save countless hours of your time. 
Then ‘they “go ‘Fight into higher 
lematies and show you how 
le it Is when an expert ex- 
plains it for you. In no time at 
fll you will be tackling with ease 
the” most difficult’ questions on 
this subject, 


An Expert's 

Simplified Methods 
Mr. Thompson, the author of these 

ooks, has had many years’ expe- 
Fience in mathematical training. 
ch practical method and. problem in. the 
Gleafest, simplest way. He gets right down to the kind of 
infor hat you heed in your daily work. 


Send No Money—Mail This Coupon 
for FREE EXAMINATION 


and Co. Tac. 250 Fourth Ave. New York 
THEMATICS FOR SELF-STUDY In § volumes 
foldays twill either return the books of send you $2 98 
at payment ands2 Oper month for Jmonthe tral $8.93 | 
‘acount for Cash). (Psat 140) 


A Complete 
Course and 
Reference 


Geometry 
‘rigonometry 
Cale 


He presents 


‘Address, . . 
| QFOR FREE CATALOG of ben books of practical instruct 
Hon and technical information. check here. Tf 
MM fies for Self-Study, cross out paragraph above. 
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With the Inventors 
(Continued from page 20) 


an adult standing in front of it, a radio re- 
ceiver recently patented by Donald V. 
Marsh, of Lexington, Ill, boasts a number 
of other novel features. Control knobs, for 
example, are at 
waist level for 
easy manipula- 
tion. On each side 
near the top, 
lights swing out- 
ward at the touch 
of a button, mak- 
ing the set serve 
also as a reading 
lamp. Beneath 
each light, con- 
cealed book- 
shelves mounted 
on hinges may be 
opened out from 
the cabinet when 
desired. The in- 
ventor points out 
that the outfit 
not only serves as a floor lamp, but places 
the tuning controls above the reach of small 
children . . . A MODEL OF YOUR INVENTION is 
rarely required with your patent application 
+ + + CONVENTIONAL AUTOMOBILE SPRINGS 
might well be eliminated entirely by wheels 
that contain their own spring mechanism. 
Such wheels, using cylinders, pistons, and 
piston rods as spokes, have been perfected 
and patented by John Bartho, of New York 
City, and John T. Ackerson, of Radburnfair 
Lawn, N. J. The inventors point out that 
heretofore any springing action built into 
wheels has tended to let power application 
at the hub turn the hub faster than the rim, 


With the present design, however, they 
claim a positive drive is automatically pro- 
vided by short plungers that engage the 
outer end of each piston rod as it passes 
through a part of its revolution. The plung- 
ers, on arms connected to the driving hub, 
extend and retract as one end slides along 
(Continued on page 24) 
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DON'T FORGET THIS: 


'ssibilities t 


Business today is eager for practical, new 
manufacturing ideas. Opportunity for men 
with inventive talent was never greater 
than it is right now. If you have an idea 
for a new device—no matter how simple it 
may be—or for the improvement of an 
article now in use, find out AT ONCE how 
you can protect your rights to it and pro- 
ceed to commercialize it. These two ad- 
visory books offered you without cost, may 

Send for them 


prove invaluable to you. 
Now. 
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With industry working feverishly on 
rearmament, new products, new produc- 
tion methods—the field for DRAFTS- 
MEN js bigger than ever! Get into a 
better job with more pay and fascinat- 
ing, pleasant work. I will train you at 
home in your spare time until you are 
ready for a better paying position by 
my practical applied method — on 
actual jobs—as I have done with many 
hundreds of successful students, 
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With the Inventors 
(Continued from page 22) 


a ringlike track, engaging the piston-rod 
spokes to transmit power... EXTENSION OF 
THE TERM of a U. S. patent can be ob- 
tained only by a special act of Congress 

~ MAKING SURE THAT CARS, trucks, and 


busses halt at railroad grade crossings 
when a train is coming is the purpose 
of another automotive invention. An ap- 
proaching train turns on a set of lights on 
a roadside post near the tracks. A brilliant 
fan of light directed across the road strikes 
 photo-electric cell mounted on the side of 
any passing vehicle. The cell, through an 
electrical hook-up, operates a valve which 
allows the vacuum in the car motor’s intake 
manifold to release the car's clutch and au- 
tomatically apply the brakes. Arthur W. 
Cowles, of New Hampton, Iowa, is the in- 
ventor of the system... A YOUNGSTER’S 
SCOOTER THAT “grows up” with its owner is 
the invention recently credited to L. R. 
Johnson, of Cleveland, Okla. Built as a tri- 
cycle, with one wheel and its pedals for- 
ward, and a pair 
of wheels behind, 
the device is suited 
to small children. 
Latet, while a 
child is still too 
small for a conven- 
tional bicycle, the 
two rear wheels of 
the tricycle can be 
removed and one 
inserted on a short 
axle in the special- 
ly designed rear 
fork. A small bi- 
cycle is the result, 
just the right size 
for its owner, and 
ideal for teaching 
a youngster the 
principles of balancing himself on a two- 
wheel vehicle. The extra wheel can be at- 
tached to a broomstick and used as a push- 
ing wheel, or it may be kept as a spare 
for replacement use. 
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AIRCRAFT WELDING 
ENGINEERING 


Adxri-rcxee must circulate freely. 
Otherwise you waste it, your motor 
overheats, you may be headed for ex- 
pensive trouble, Just use 10c worth 
of Sani-Flush before you put in anti- 
freeze (25¢ for the largest truck or aa oo 
tractor), MILWAUKEE seHoO! 
Sani-Flush removes rust, seale, sedi- 
ment, sludge from the radiator. It is 
easy to use. Or, if you prefer, have 
your service station do the job. Insist 
on Sani-Flush. It cannot injure motor 
or fittings. You'll find Sani-Flush in 
most bathrooms for cleaning toilets. 
Directions on the can. Sold by grocery, 
drug, hardware, and 5-and-10e stores. 
10e and 25¢ sizes... The Hygienic 
Products Company, Canton, Ohio. 


Sani-Flush 


CLEANS OUT RADIATORS 


Ei 
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WANTS MAN WITH CAR 


Hundreds make sales $50-$100 first week. Nothing new— 
Rawleigh everyday necessities favorably known in millions 


of homes. We supply stock—equipment on credit, Write 
for information how to start in business on our capital. 
RAWLEIGH’S, Dept. K-88-PSC Freeport, Ill. 
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LEARN AT HOME 
Be a Taxidermist 


‘Real FUN; great Hobby, sure spare-time profits. Save 
i hunting rophica, Mount BIRDS. ANIMA 
ADS. FISH PAN furs and hides. Mune comm 
‘asiy, quickly learned. aventigacel iii 


FREE BOOK $1.82 80 2c 
Fateavts manne net geieet bec head 
PROP eae eee ia 
FRR (oe ior aan cg cic 
EROPH a catl ee tne st 
COTA TE ROOK Sit ictaeed tte ah 
patie eatin 
yeu wosmeatsee ace. 


N. W. School of Taxidermy, 3398 Elwood Bldg., Omaha, Neb. 


New York 
Electrical 
4 School 


40 West 17th St., N. Y. C. 


Established 
1902 


YOU CAN BECOME A MONEY-MAKING RADIO EXPERT 
WITH THE 


-. New 


SPRAYBERRY, 


Personalize 


Hours ... By Ds jany 

Experiments with Up-To-Date Equipment 

Here's iprto-the-minute Radio and 
that's specially designed to 


7 


AERO INDUSTRIES 
TECHNICAL INSTITUTE 


5247 West San Fernando Road, los Angeles, California 


Five Courses In AIRCRAFT MECHANICS and AERONAUTICAL 
ENGINEERING— Including 12 Month Aircraft Mechanics Course 
‘Approved by U. 5. Civil Aeronautics Board 


NOVEMBER, 1940 
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Like these fellows, how proud YOU would feel to be 
connected with the famous eircratt builder whose huge 
‘Stratoliners fly thousands of feet higher tha ever belo 
possible. But how much MORE pleased you would be 
—like these men—bave won your start in Aviation with 
« training that also gives YOU a new "ceiling”...tor 
success! Aero ITI training does not stop at preparing 
youtostep right intocircraft work. It gives you the broad, 
diversified ceroncutical knowledge and abilities to merit, 
steady advancement to enjoy security... go farther 
in Aviation. Aviation is calling YOU, too. Answer its call 
with THIS kind of training. Get complete information on 
Aero IT's Aeronautical Engineering and Mast 


Alte 


‘craft Mechanics courses by sending the coupon in NOW. 


EXECUTIVE BOARD 
JOHN K. NORTHROP: 
ROBERT E GROSS Presider, Navtivop A. VAN DUSEN 
‘ieral, Inc Vie Pres, Consolidated 
“hich Corporation 


Prasdent octheed 
Aircel Corporation 
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Completely Assem- 
bled—with Coll “'Cuaran 
and Condenser 


Produces 

HOT, CLEAN 

(White-Heat) 
FLAME 


EN DISTRIBUTORS 


WIDE OP| AND AGENTS. 
‘A scoaational seller to homes and, busines 
fee BOTs Yor City Bloke 
Oka ns apents in ral comnunten 


FREE? 


for. book 
‘Liberty Burners, No money, Just Your Mame 
and address 


u 


minute. All facts are 


IRTY BURNER CO. 
320 N. MichiganAvens ic 


NOW ENJOY A THRILL! 


USE AN ELECTRIC GUITAR WITH 
TONE AND VOLUME CONTROL PLUS AMPLIFIER 


1 avoness 


PATENT YOUR IDEAS Iii { 


SNEWS 


FLASHES from REAR WINDOW—DASH Control 


AGENTS Sete y 
apie. ol 


D PATENT ATTORNEY 
EXAMINING CORPS U.S. PATENT OFFICE 


Seven ‘Trouble and Mone 

Ogre. pce llestrated Soakiers “Oh 
eontainscompletedetailsand 

Rtartlingolltratha that 
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FAME ann 
FORTUNE! & 


Begin now to be a big-n 
A money-making carees 
you will plan, now, tod: 
the drum,..it's easy, requires no long 

9. Start with 


study, comes natur 
S'GRETSCH BRUM, chosen above BERNE MATTINSON 
Gil others by Bernie’ Martinson and & 
other ater drummers, Lots of With HORACE HEIDT 
easy to pay 00 liberal 
GRETSCH terms. 


‘Send penny postcard for literature and FREE photo- 
graph of your favorice drummer; also fall informa- MW 
tion about EASY-PAYMENT PLAN and FREE 
ial, Give street number; address Dept. PS 111. 
The FRED. GRETSCH MFG. CO. 
Musical Instrument Makers Since 1883 
ROOKLYN, N.Y. 
GRETSCH also offers SUPER VALUES in Guitars 
xophones, Trumpets, Trom ‘Accordions. 
Send for FREE catalogue. Mention instrument. 


ears 
7m ELECTRIC EYE) eeec rec rineetsharer 


sun ANNUNCIATOR AND | Pose ssthbarSlolaalriis 


SEND NAME paiti.Sismtce Biscnvator Plan ‘o 
‘proposition. No mosey. Just send name: 


PAY-ALARM, 225 Fifth St., Dept.R-1311,Des Moines, lowa 


$1260 to 
$2100 Year 


Thousands of Appoint- 
ments Each Year 

muy 

cuavanteeo ($ 


Roilwoy Postel Clerks 
City Mail Carriers / FRANKLIN 
City Postoffice Clerks = / INSTITUTE 


lugs Into Gov't Messengers // 
av Dept. 12 
light Sock Sienoprepherr—Typits “Rochester, N.Y. 
Storekeeper Gaugers / 
ft. ,/ Rush to me, entirely 


x’ , free of charge, 32 page 
book with: (1) ‘A full de- 
Get Ready = scription of U. S. Govern- 
Immediately © ment jobs; (2) A list of 
/ ,U. S. Government Jobs; (3) 

Tell me how to qualify for a job. 


Su fe 
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New Ideas for Home Owners 


Furrows on New Plywood 
Give Weathered Look 


PLywoop with a surface which is 
furrowed to give it the appearance of 
weathered wood, has been made avail- 
able by an eastern manufacturer. In 
addition to its artistic appearance, ac- 
cording to the maker, the new ply- 
wood has the advantage that the fur- 
rows eliminate the danger of buckling 
or splitting from expansion or con- 
traction. Two types of the material 
are available, one for outdoor, the 
other for indoor use. Nails driven in the 
furrows do not need countersinking. 


Chemical Dries Basement 
by Absorbing Moisture 


Humwrry control in basements, 
photographic darkrooms, home work- 
shops, and other places in the home 
where too much moisture is likely to 
produce discomfort and damage, is 
made easier by flakes of calcium 
chloride now being marketed in 100- 
pound moistureproof bags and 400- 
pound steel drums. The flakes absorb 
three times their own weight in mois- 
ture from humid air to which they are 
exposed. By reducing the amount of 
water in the air, the flakes also pre- 
vent condensation on metal. 


Complete Windows Come in Packages, Ready To Install 


‘WiNDows in packages, com- 
plete with glass and ready to 
install, are being marketed by 
a Michigan concern. One work- 
man, using only a hammer and 
nails, can make an outside in- 
stallation of one of the new 
packaged windows in less than 
five minutes, according to the 
maker. All moving parts are 
made of steel, while the frame 
of the window is formed of 
California redwood. Because 
of the steel construction and 
the precision fitting of parts 
at the factory, the windows 
are said to remain weather- 
tight and thus eliminate the 
need of refitting or rehanging. 
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The ready-made window unit and, at right, how it is installed 
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SAVE UP TO 50% 
ance | LJUbE 


with FREQUENCY MODULATION 
MIDWEST 


RADIO 


FACTORY -T0-YOU uty 
raza 


COMPLETE 

CHASSIS 
WITH TUBES 
AND SPEAKER 


GET THRILLING WORLD-WIDE 


FOREIGN NEWS DIRECT! 


TRADE-IN ALLOWANCE* 
ON YOUR OLD RADIO 


FILL IN COUPON AND MAIL TODAY OR JUST 
SEND YOUR NAME AND ADDRESS ON I¢ POSTCARD 


MIDWEST 42 RADIOS 


MANUFACTURERS OF QUALITY RADIOS SINCE 1920 


ligation. 
MAIL COUPON 


For FREE 
CATALOG 
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A PROTRACTOR-RULE 


anda 


REPAIR 


both sent 


FREE 


if you mail the coupon 


Here are TWO handy helps every householder 
and handy man should have, and which are 
available without charge to the readers of this 
magazine. 

1—A durable metal protractor, with black letters 
on a white background for greatest legibility, 
with angles reading in both directions, and with 
an inch scale on the straight side. 

2—The 40-page Smooth-On Handbook, with 
simple instructions for time-saving, labor-saving 
and money-saving repairs to household and auto 
equipment, ete. Illustrated by 170 diagrams. 
‘The instructions in this handbook are based on 
the experience of thousands of mechanics and 
repair men, and include much information not 
to be found in any other publication. Some of 
the subj covered: 


How to seal cracks in boilers, stoves, water 
heaters, radiators, pipes, auto engine water 
jackets, gear cases, etc. 
How to stop leaks at seams, bolts, rivets, 
threaded or flanged joints, etc. 
How to tighten loose parts of furniture, 
apparatus, fixtures, utensils, tools, ete. 
How to waterproof concrete, brick or stone 
floors, walls, cisterns, pools, ete. 

Get Smooth-On No.1 Send the coupon TODAY to be 

re to receive the fete, protractor 


Lind. repair handbook betore the 
Supply is exhausted. 


f 
‘Smooth*On Repair Book. 
Name 

Address 


1-40. 


Doit with SMOOTHON 
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Hollow-Tile Masonry “Bricks” 
Cut Cost of Construction 


‘Win twice the surface area and half the 
weight of ordinary bricks, a new tile ma- 
sonry building material is reported to save 
up to one third on construction costs. The 
cellular form provides air insulation space 
in walls, and the ingrained color makes pos- 
sible a wide variety of exterior effects. Tests 
have revealed that the tile has an average 
gross crushing strength of 1,515 pounds to 
the square inch, 


“| 


Two-Way Pistol-Grip Handle 
Makes Hack Saw Easy To Use 


DESIGNED for use in cramped quarters 
and under a wide variety of conditions, a 
new hack saw has been equipped with a 
metal handle to which the blades can be 
attached either vertically or horizontally. 
‘The pistol-type handle of the new tool gives 
a sure grip. 
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Pitor. Learn here to fy fast modern es, Lincoln Government 
patos te im here to fy fast modern Airplanes. Lincoln G 

Qbinmercial Hating and fricior Ratings -—: 
Exceptional ‘opportunities for ‘our Commercial [uimcoun 


‘Graduates, 
UAINPLANE. FACTORIES Wi LuNcoun Au 


Eincoin ‘Training gets you ready for one of these 
kt Ta "weeks: a 


Matt Coupon Today for Information about Lincoln Troining 
Gnd the big-pay opportunities in Aviation 
LINCOLN AERONAUTICAL NET et Aston ») 
LINCOLN AIRPLANE & FLYING SCHOOL 
6211 Aircraft Building, 


MEG CHEAP OIL BURNER, Only $1 a month i insures 


Sweeping the C your Life up to $1000 


cooK ‘and HI HEAT. Without . %, Coal | One-Half Regular Rate First Five Years! 
ht No Agent will call! Send No Money! 
‘ ‘Actual Policy Mailed for FREE Inspection! 


APSE, HOW -Coat Special 20-Parment Lite Insurance Pol, 
M a Ciilldren. A 


SMALL" Cost. 


OVER 40,000 SOLD 


Ponts any. nen, burner ever gotten out 


fou are in good. 


Torlow’ i in ander se years root nee, ‘au in "the Coupon below 
tT 


ae mnt performace, Bi 


Briced fee flowing ollie 
logeing up.’ Quick 
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etd bed tied EE 
ned nes ‘Date of Birth—Year. eee Me, 
ba 8 Quick HEAT at ‘Bere... Meight........ Weight. 
‘TO AGENTS Turn of Valve! 


Deseribe Occupation 


sma 
INITED FACTORIES, N-761, Factory Bide, Kansas City, Sain’ ena 
= asi = moe | re you tn'good bealth?.. 


FINDS BURIED TREASURE! 
4000. BARGAINS ANEW cOLDAK RADIOSCOPE 
a | =. 
a 


are Pea Tiaee,. Nae sow 


RUSH 3¢ WITH 
THIS COUPON 


Gigantic Catalog OF 
Unusual Novelties 


Li Here's 3¢. Rush Catalog 
Cl Delaxe Bound Cat. 150 


Johnson Smith&Co. 
Dept. 512-B, Detroit, Mich, 
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,RADIO TRAINING | 


5995 AMAZING OFFER | 
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YOU CAN HAVE A 1947 REMINGTON 
DELUXE NOISELESS PORTABLE 
TYPEWRITER FOR AS LITTLE AS 10€ 
AbaYt 

Yes! Think of it! The New 
1941" Remington Deluxe Noiseless 
Portable sours for small down 
payment _and terms as low ss 
2'dayl Send the coupon below to 
lesen about_our 10" day” FREE 
TRIAL OFFER! 

EXTRAL: Two valuable extras 
fer! 


in this great bargai 
roe ‘the Touch Typing book 


ich "comes with your machine, 
YOU ann gucty nyo 
apace cme! ‘And for: caraying the 
Boreabiey x beautiful cave! Adapee 
able for’ week-end trips, tool 
Allin ally i a reat bergen 


CLIP AND MAIL TODAY! 


The, Devt. 
fiat "Dane 
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Adjustable Steel “Jack Posts” 
Gently Raise Sagging Floors 


Turning screw 
raises or low- 
ers the post 


Boll-and-sock 
et joint levels 
automatically 


AGGING floors can 

be restored to their 
original level by the 
use of an adjustable 
steel post, which op- 
erates in the manner 
of a jack and is ca- 
pable of exerting an 
upward push of twen- 
ty tons. Wooden sup- 
porting posts weak- 
ened by dampness, 
dry rot, or termites 
are replaced with the 
steel supports. By turning the screws of 
these “jack posts” a little each day, the 
building can be restored to its original level 
without sudden damaging strains and at a 
minimum of expense, 


Paint Containing an Abrasive 
Skidproofs Floors and Stai 


BY COATING stairways and floors with a 
new abrasive paint, home owners can pro- 
duce nonskid surfaces that eliminate the 
Possibility of slipping, according to the 
manufacturer. Formed of an abrasive in a 
rubber-base compound, the new paint can 
be used either indoors or out. 


Coating @ stair tread with abrasive sofety paint 
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is BIG MONEY at HOME! 


NEW INVENTION 


Electnoplales by Brush 
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ELECTRONIC LAB OER 
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condenaer,Feltore ole 
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|, Anckaon Blvd, Dept. 7FL-t 


jush me your PREE 1941 Pall RadioCatalog 
(closed find 10e for Radio Builders’ Handbook. 
closed find $3.15 (plus postage) for 2 Tube RCA Kit. 
Enclosed find $2.95 (plus postage) for 1 Tube RCA Kit, 
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Mozart and Miller 
on a “Gold” Platter 


Coating the master record with gold is the latest 

method of making phonograph records. “Gold 
| Sputtering” is the name given to it...and it has 
proven by far the finest medium for reproduc- 
ing your favorite music.,.whether it’s Mozart 
or Glenn Miller, Don’t miss the latest 
issue of Popular Science on-the-Screen 
| which tells all about it, and shows 
Dorothy Lamour recording her 
latest hit “Moon Over Burma.” 


Eggs Scrambled in High Gear 


A 2 Speed, Gear Shift, Batter-Mixer, with high speed 
for egg beating, low speed for batter-mixing . . . with 
a clip of the finger shifting the gears . . . is just one 
of the labor-saving devices shown in the “Kitchen 
Convenience” sequence of the latest Popular Science 
on-the-Screen. Watch for it at your local theatre. 


Produced in Mognacolor by Foirbonks & Carlisle 
with the cooperation of the Editors of Populor 
‘Science Monthly Distributed by Paramount Pictures 


Popular Science on-the-Sereen 
353 Fourth Ave., New York City 


(C Here's my vote to bring the latest issue of Popular 
Science on-the-Screen to my local theatre. 


Theatre. 


Address. 
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Delivered at your door. We Postage. 
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Gren’s' books, etc:—all at guaranteed savings, 
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Majestic structures once stood 
where now is naught but the 
ocean's roar. Legends relate a 
mysterious people survived 
toreach Egypt'sshore. Didthey 
impart a magnificent wis- 
dom to secret brotherhoods? 
ig the Great Pyramid a silent 
tShtimony to their greatness? 
© Froyn the land of the Nile there 
has) descended — through the 
ich —a strange knowledge, 
that have guided men 
mastery of life, For 
s the Rosicrucians (not 
religious organization) have 
aided in perpetuating thes 
teachings andextended them to 
allwho sought tovanquish fear 
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AMERICA FORGES NEW WEAPONS 


Balloon barrages and fast pur- 

it planes both have place 
in the rapidly forming plans 
to maki e United States se- 
cure against any attack by air 
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NLY a couple of years 
ago, the possibility of 
air attack on the United 

States seemed so remote and 
fantastic that citizens who 
read in their newspapers that 
the Regular Army had only 
twenty mobile three-inch anti- 
aircraft guns east of the Rocky 
Mountains turned the page 
with a feeling of thankfulness 
that they lived in a peace- 
loving country where they 
didn't have to worry about 
bombs and bombers, 

We've learned a lot since 
those carefree days. We've 
seen what has happened to 
other peace-loving countries 
which didn’t think it neces- 
sary to keep themselves armed 
to the teeth. 

Until recently, our lack of 
a strong system of defense 
against air attack was one of 
the most dangerous of our 
numerous military shortcom- 
ings. Pitifully inadequate 
equipment was only one of the 
causes of that weakness. With 
pursuit aviation functioning 
as part of the Air Force, anti- 
aircraft guns manned by the 
Coast Artillery, and the air- 
craft warning system operated 
by the Signal Corps, codrdina- 


FOR USE AGAINST AIR RAIDERS 


tion was impossible. Early this year 
a long forward stride was taken by 
the organization of an Air Defense 
Command for the northeastern sec- 
tion of the country. Now, for the first 
time, all the means and methods of 
air defense have been placed under 
the direction of a single officer— 
Brigadier General James E. Chaney. 
Although so far his Command has 
operated principally on an experi- 
mental basis, it is expected that the 
methods it has developed will be 
adopted as a much-needed nation- 
wide air-defense system. 

In air defense, as in almost every 
other operation of present-day war- 
fare, time is the determining factor. 
Bombers fly about 250 miles an hour, 
and pursuit aviation must have warn- 
ing of their approach in time to get 
off the ground and into position to 
intercept them before they reach 
their objectiv 

Of course, the defense can save 
time by keeping its planes in the air 
instead of on the ground, but because 
only a small part of a patrol force 
can be in the air at any given time, 
and because the average of visibility 
from an airplane is only about five 


Antiaircraft guns will defend big cities and 
strategic centers. Agalnet low-flying: hedge 
happars; 56 caliber mrachios Gees ore deadly 
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Hundreds of thousands of civilian 
observers will be trained to watch 
for enemy planes ond report by 
Phone to Army information centers 


miles, this system is both ex- 
pensive and inefficient. 

‘After planes on the ground 
receive warning of the a| 
proach of raiders, it takes 
them five minutes to get into 
the air. Although the fast 
fighters used for pursuit-inter- 
ception work climb rapidly, it 
takes them between five and 
seven minutes to reach the 
16,000-foot (or higher) alti- 
tude at which they usually 
operate, To have the best 
chance of doing their job of 
shooting down or driving away 
the attackers before they reach 
the bomb-release line—which 
for fast bombers flying at be- 
tween 15,000 and 20,000 feet 
is about two miles short of the target— 
the fighters must have about ten minutes 
of combat time. That means that they 
must fly out at least forty miles to meet the 
attack, and that they should be warned of 
the approach of hostile planes while they 
are at least 100 miles away. 


EVERAL large-scale tests have proved 

that an aircraft-interception net com- 
posed of volunteer civilian observers can be 
depended on to give timely warning of the 
approach of hostile airplanes to cities or 
other objectives located at least 100 miles 
from the seacoast or a land border. With 
the codperation of commercial telephone 
companies and the American Legion, the 
Air Defense Command now is organizing 
such a net to cover the entire northeastern 
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portion of the country from Duluth Minn., 
eastward to the Maine coast and as far 
south as Norfolk, Va., Observation posts— 
which are the observers’ homes—are six or 
eight miles apart, and as from six to eight 
observers are needed for each post, for 


twenty-four-hour duty, several hundred 
thousand citizens will be signed up for this 
patriotic service. 

‘The operation of the system is simple. 
‘When an observer sees or hears airplanes 
he picks up his telephone, says “Flash!” 
and gives his phone number. The central 
routes his call over trunk lines to the 
nearest Army information center. A voice 
at the other end of the wire says: “Army— 
go ahead.” Using a printed message form 
as a guide, the observer then gives the 
direction and approximate distance of the 
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planes from his post, the exact time he saw 
or heard them, and whatever information 
he can about their number, type, and alti- 
tude. As successive reports come into the 
information center the positions of the 
planes are plotted, and from these plottings 
their course and speed are determined. This 
information, flashed to the officer command- 
ing the defending pursuit aviation, enables 
him to get his planes off the ground in time 
to meet the expected attack, and then to 
keep his flyers informed by radio of the 
position of the attackers and the direction 
in which they are flying. Tests have shown 
that the average time which elapses be- 
tween the moment when an observer spots 
a plane and the moment 
its position is plotted in 
the information center, 
is less than three min- 
utes. 

To aid in the defense 
of cities, fortifications, 
and vitally important in- 
dustrial ‘areas located 
close to our coasts or 
land borders, the Signal 
Corps has developed an 
aircraft detector which 
is far in advance of any 
similar instrument used 
by any foreign power. 


From observers’ reports, the course 
of the raiders is plotted. Orders to 
defense commanders get fast purs 

planes into the air to head them off 


This new detector costs over $50,000, and 
its design is as jealously guarded as the de- 
sign of our secret airplane bomb sight. But. 
no secret is made of what it can do. In its 
present stage of development it can, under 
average conditions, detect and accurately 
locate airplanes 100 miles away. Under 
very favorable conditions its range is close 
to 150 miles. Neither clouds, fog, nor noise 
disturb its operation, and airplane engines 
can’t be shielded or protected against it. 
Some officers predict that when it has been 
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fully developed its use may make possible 
deadly “blind” gunfire on unseen airplanes. 

One Signal Corps company equipped with 
this remarkable device now is attached to 
the Air Defense Command. As soon as the 
necessary detectors can be built, four mobile 
Aircraft Warning Service companies, each 
with cquipment for five or more mobile sta~ 
tions, will be organized for service with our 
fiele army and, if necessary, on our land 
borders. Six permanent warning stations 
are to be established on the Atlantic Coast, 
one on the Gulf Coast, and three on the 
Pacific Coast, and an undisclosed number 
in the Panama Canal Zone and in Alaska, 
Hawaii, and Puerto Rico. 


ETTING defending planes off the ground 

in good time usually means that the at- 
tackers will suffer considerable loss and 
damage before they reach their objective, 
but some of them are pretty certain to get 
through, and they must be dealt with by the 
antiaircraft artillery—the sky gunners who 
form the final protective line of air defense. 
No nation has, and in all probability no 
nation ever will have, enough antiaircraft 
guns to provide this form of close-in pro- 
tection for all its cities and all its im- 
portant military and industrial installa~ 
tions. Most of our sky guns are motorized 
and so can be moved from place to place, 


but it must be remembered that in a long 

day they can be moved about the distance 

that a bomber can fly in an hour. 
Antiaircraft artillery is a highly technical 


arm of our (Continued on paye 238) 
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é Pe Quarry Blast 
Tests Shelter 


we SMASHING downward 
like a gigantic 300,000- 
ay pound hammer, 150 tons 
of granite plunged fifty 
feet and crashed upon the 
3 roof of a bombproof shel- 
ter in a spectacular test 
make in England. The ex- 
periment was conducted 
by government officials to 
« determine the strength of 
a special granite-concrete 
construction. After the 
shelter had been built 
beneath the face of a 
quarry cliff, drillers bored 
into the granite near the 
top of the towering wall 
of stone. Dynamite, set 
off in the rock, tore away 
150 tons of the granite 
and sent it plunging down- 
ward directly on top of 
the bombproof building 
below. When the cloud of 
dust caused by this man- 
made landslide had drifted 
aside, officials rushed for- 
ward to examine the 
effect. It was found that 
the structure was intact, 
unharmed by the mass of 
rock piled high on its roof. 


Dynamite releases o 
man-made landslide 
abovea bombshelter 
in a novel te As 
seon_in the picture 
ct right, the struc- 
ture remaine: fact 
under the heavy load 
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INNER AN 
OUTER ARMOR 
PROTECTS ENGINE 


ret 
AN-HOUR SPEED. 


_- HYDRAULIC FEET BRACE TURRET 
N POSITION FOR FIRING. 


Mobile Pill-Box Fortress Mounts Two Six-Inch Guns 


PILL BOXES on wheels, armed with twin 
six-inch guns in revolving turrets, may 
prove a formidable new weapon for U.S. 
defense. Racing to an unprotected area 


threatened with invasion, they would trans- 
form it overnight into a fortified zone whose 
strong points could be shifted at will to 


cim his rifle around 
corners or over the 
top of a parapet 
with the new sight 
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meet the changing battle picture. The draw- 
ing above shows unofficially reported details 
of an experimental model built by a Los 
Angeles, Calif., truck manufacturer. Sub- 
jected to four months of tests by Army en- 
Kineers, it is said to have attained a speed 
of sixty-five miles an hour. 


Sharpshooters Fire from Cover 
with Periscope Rifle Sight 


SHARPSHOOTING acrobatics 
are made possible by a new L- 
shape “periscope sight,” de- 
signed to fit any standard mil- 
itary rifle. Without exposing 
himself to enemy fire, an in- 
fantryman using the sight may 
look, aim his gun, and then fire 
it around a corner of a build- 
ing, or over the top of a pro- 
tecting parapet, without expos- 
ing himself to the fire of enemy 
sharpshooters. The sight is 
being demonstrated at the left. 
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Floating Fortress Lies in Ambush for Enemy Shipping 


FLOATING forts in the form of low-lying 
armored barges, fitted with eight-inch guns, 
represent a new type of fighting craft in 
the Italian Navy. The photo above, snapped 
by an American seaman, shows one of the 


Filling @ bomb with "Igri 
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Loading is done ot low temperatures 


armored rafts at Genoa. Towed to sea by 
ships, such marine forts are left in strategic 
positions to prey on enemy ships, which 
cannot sight them until they are already 
within range of their guns. 


Contact with the Ai 
Sets Off New Powder 


for Incendiary Bombs 


AS THE result of researches 
carried on in a laboratory in 
Melbourne, Australia, Dr. J. R. 
Atcherley has announced the 
perfection of a new type of 
incendiary powder for use in 
aerial bombs. The unique 
feature of his chemical com- 
bination, he reports, is that 
except at low temperatures, 
the powder spontaneously 
bursts into flame as soon as 
it comes in contact with air. 
This eliminates the necessity 
of using an elaborate fuse or 
other igniting mechanism. As 
soon as the bomb strikes the 
earth and breaks, its contents 
begin burning at a temperature 
of 3,000 degrees C. The new- 
ly discovered powder, called 
Ignite, has been tested before 
government experts in the 
laboratory and further experi- 
ments are being carried on 
under actual bombing condi- 
tions in which the trial missiles 
are dropped at proving grounds 
and the resulting damage is 
studied. 
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Odd Snuffers Smother Incendiary Boniles 


SNUFFERS for incendiary bombs are 
among the latest inventions for air-raid 
defense. Shaped like inverted bowls, and 
formed of asbestos sprayed over a wire- 
mesh foundation, the snuffers are attached 
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to the ends of long poles by means of easily 
disengaged hooks. Dropped over blazing 
fragments, the asbestos bowls are designed 
to snuff out the blazing chemicals and pre- 
vent the spread of the fire. 
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UNCLE SAM DRILLS 


mt A ; RACHUTE troops for 
the U. S. Army have 
° pix. had their first mass 
trial at Hightstown, N. J. 
‘Two officers and forty-eight 
enlisted men, chosen from 
volunteers at Fort Ben- 
ning, Ga, recently 
formed an experimental 
platoon to test large- 
scale training methods. 
If War Department of- 
ficials pronounce the 
innovation practical, 
the fifty pioneers may 
become the nucleus of 
an expanded, European- 
style “air infantry. 
For the initial ex 
periment, Army men 
used a pair of 125-foot 
parachute - jumping 
towers operated at 
Hightstown by a civil- 
ian concern, Military 


= ors: 


‘American doughboys drop from the sky at Hightstown, N.J. This man is spilling the air from his ‘chute 
‘offer a leap from the 125-foot training tower. At top, another is being hoisted to the top for a jump 
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PARACHUTE TROOPS 


technique developed here gradually accus- 
toms a novice to the feel of a real para- 
chute drop, in complete safety. 

‘A learner first drops in a permanently 
opened parachute, guided by wires, as at 
amusement parks. Instead of sitting in a 
swing, however, he wears a standard har- 
ness, and is taught how to absorb the 
shock of landing on his feet. 

With the parachute still open, but with- 
out the guide wires, the jumper next tries 
free drops. For this purpose, the parachute- 
launching boom can be rotated 
according to wind direction, so 
that he always will drift a 
from the tower. An instruct 
shows him how to spill the air 
from his ‘chute, as soon as he 
lands, so as not to be ged 
along the ground by a breeze. 

Finally the student “bails 
out” with a folded ‘chute, pull- 
ing a rip cord to open it, as he 
would do in actual warfare. If 
he delays overlong, a safety 
cable brings him to a stop with- 
out injury. 

By these eas 


stages, it is 
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proposed, large bodies of U. S. Army in- 
fantry could quickly be turned into ex- 
perienced ‘chutists. Successful European 
tactics suggest that they would be dropped 
behind enemy lines to capture and hold key 
positions, until reénforced by air or land. 

It is interesting to note that the United 
States Army was among the first to experi- 
ment with the use of parachute troops, con- 
ducting tests at Brooks Field, San Antonio, 
Tex., as reported in the February 1929 issue 
of POPULAR SCIENCE MONTHLY, 


Beginning a free drop with the ‘chute open. 
To keep the jumper from being blown against 
the tower, the boom is turned with the wind. 
At left, o student has his harness adjusted 
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What Are the 
Facts About 


70 


A few years ago, prominent radio 
engineers "proved" by mathematical and other 
means that the periodic banging and crackling 
of static in your loudspeaker could never really 
be eliminated. They were wrong. For the devel- 
opment of a system of radio broadcasting known 
as FM (frequency modulation) has not only con- 
quered the static bugaboo, but has given birth 
to other innovations that may well cause a revo- 
lution in America's $4,000,000,000 radio industry. 

What are the facts about FM? This ariel 
answers the questions most frequently asked. 


ADIO POPULAR SCIENCE 


By E. W. MURTFELDT 


© First of all, just what is FM? Frequency modu- 
lation, generally shortened to the initials FM, is a new 
type of radio communication that is static-free and al- 
most unbelievably lifelike in tone. 


© What is the name for the present system of broad- 
casting? Amplitude modulation, or AM. 


© Who developed FM? Major Edwin H. Arm- 
strong (see page 59). 


@ Are FM programs being broadcast at the present 
time? Yes, from a number of transmitters operat- 
ing under experimental licenses, most of them in the 
East and the Mid-West. You may not be able to get 
FM programs in your locality at the present time, but 
every month new FM stations are springing up in all 
parts of the country. Broadcasting of FM programs 
on a commercial basis is scheduled to start early next 
year, according to present plans. 


© Can I hear FM programs on my present set? 
No. To hear FM programs you must have a special 
FM receiver. 


© What wave lengths does FM use? FM has been 
assigned a band in the ultra-high-frequency range, ex- 
tending from 42,000 to 50,000 kilocycles. That wave 
length is far below the regular broadcasting stations 
you hear at the bottom of your radio dial. 


Will the introduction of FM make my present radio 
obsolete? — No. Your favorite programs will con- 
tinue to be broadcast by the existing AM method for 
some time to come. Your present set won't be able to 
pick up the programs broadcast solely by FM trans- 
mitters, but FM's proponents expect that the major 
radio shows will soon be broadcast by both FM and 
AM simultaneously. Possibly both types of broadcast- 
ing will continue to exist side by side. But if FM ever 
entirely replaces AM, a good many years will have 
passed and you will be in the market for a new set 
anyway, as your present receiver will be obsolete. 


# Do all the experts believe that FM is 80 superior 
that it will eventually knock AM completely out of the 
picture? No. Some think that AM is plenty good 
enough as it is. Others feel that improvements in AM 
methods could approximate FM's tone—and anyway, 
they argue, you don't need super-high-fidelity to enjoy 
“Amos 'n’ Andy.” Because FM’s range is compara- 
tively small (fifty to 100 miles), many more stations 
will be required, and the problems of a coast-to-coast 
FM network are many. But FM supporters see ad- 
vantages in many of the points that FM opponents list 
as drawbacks. 


@ Are FM receivers on the market now? Yes. 


© How much do they cost? From about $600 for 
the most elaborate type down to around fifty dollars 
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Frequency modulation was developed 
by Major E. H. Armstrong (page 59) 


Even in the midst of a 
storm, programs broa 


Man-made static, too, 
You can use your electric razor and 
listen to the radio at the same time 


Because height gives wider range to 
FM signals, there may be a scramble 
for mountain-top station locations 


coe 


shown that FM has great 
vantages in police: Iso is 
ly to find wide use in aviation . . 


+. and in 
tanks and plan 
Navy have been experimenting with it 


system of broadcasting, will have some 
keen competition from its new rival 


for a small set. This smaller unit can be hooked up to 
your present radio so that you can enjoy both AM 
and FM programs from your present loudspeaker. 
‘Most of the new FM sets will receive AM programs as 
well, Most manufacturers expect the price to come 
down as FM-set sales volume rises. 


© Don’t you hear any static with FM? Well, Gen- 
eral Electric engineers recently placed a radio cabinet 
housing both an AM and an FM receiver in the lab- 
oratory where they create million-volt artificial-light- 
ning storms. They tuned the AM set to WABC, in 
New York City, and the FM set to W2XMN, Major 
Armstrong’s experimental transmitter at Alpine, N. 
which was rebroadcasting WABC programs by fre 
quency modulation. With the man-made lightning 
snapping only a few feet away, they turned the AM 
set on and heard nothing but a bedlam of static from 
the loudspeaker. Then they switched to the new FM 
receiver. The program came through with almost per- 
fect clarity, with nothing but a slight undertone of 
static buzz, too faint to mar the program. (Page 70) 


© That sounds convincing, but suppose I tuned in an 
FM set during a real lightning storm. Would I hear 
the program clearly and without static? Yes. 


Well, suppose I sat next to an FM set and shaved 
with an electric razor. Wouldn’t the man-made static 
caused by the razor motor be reproduced in the loud- 
speaker? No. And the same holds true for oil- 
burner motors, diathermy machines, vacuum cleaners, 
and all the other common static makers. 


How about the tone of an FM radio? Is it really 
better than an AM set? Yes. FM is astoundingly 
lifelike: Two comedians carrying on a dialogue sound 
as though they were hidden just behind your loud- 
speaker grille. Symphony music is so clear and bril- 
liant that you can practically pick out each instru- 
ment. For FM reproduces a far greater range of au- 
dible frequencies than present methods. Extremely 
high and low tones that are now lost, are reproduced 
by FM with near-perfect fidelity. 


© How about interference, squealing, and fading 
caused by two stations on the same or near-by wave 
lengths? Does FM eliminate (Continued on page 237) 
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This test proved that even if two FM stations use the same wave length, you never hear both at once 
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A rectifier unit in the Armstrong experimental station at 
Alpine, N. J, seen with its 400-foot antenna tower in the 
large photograph. Map below shows the pioneer FM ex: 
perimental broadcasting stations. More are being built 
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HE only trouble with Philo T. Farns- 
worth’s story is that it is out of time. 
It belongs to another day. It ought to 
be a hoary legend now and it's just 
twenty years old and still in the making. 

It has everything the school teachers love 
—boyhood on a farm, the dreamy inventor, 
the years of struggle, success. It’s the story 
of television and it all took place when folks 
whose names slip the mind for the moment 
did a lot of shouting about the frontiers 
being gone. 

Farnsworth dreamed of television with- 
out moving parts when he was thirteen; a 
year later, still in high school, he invented 
some of the basic parts of electronic televi- 
sion. In 1927, when he was twenty, he took 
out his first patent, on an entire television 
system—not just one part—and Donald K. 
Lippincott, the radio engineer, called him 
“one of the ten greatest mathematical wiz- 
ards of the day.” 

Today, at thirty-three, Farnsworth is vice 
president and general director of research 
of the Farnsworth Television & Radio Corp. 
Such organizations as American Telephone 
& Telegraph, Radio Corporation, and Philco 
have taken out licenses 
under Farnsworth pat- 
ents, Foreign licensees 
include Baird Television, 
Ltd., of England; Fernseh 
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The True Story of a Boy Who 
Had a Big Idea and Followed 
It Through to Final Success 


By ELLIOTT ARNOLD 


Made Television 


Aktiengeselichaft of Berlin, and T. C. Reth- 
ers of Australia. 

The story of Farnsworth, a painfully shy 
man, starts with his grandfather, the first 
Philo Taylor Farnsworth, who established 
the Mormon community of Beaver City, in 
Utah, under instructions of Brigham Young. 

Philo’s father settled 
a farm there, and Philo 
grew up on it. When he 
was six he played con- 
stantly, not with wagons 
or tin soldiers, but with 
a toy dynamo and a tiny 
electric motor. One day 
he rigged the dynamo to 
the wheel of his moth- 
er's sewing machine, 
generating enough elec- 
tricity, while she sewed, 
to operate the motor. 
His mother hoped he 
would let it stay that 
way for a while, but the 
boy's interest was too 
feverish. He took the 
motor apart and put it 
together again. 

‘When he was twelve 
the family moved by 


wagon train to Rigby, Idaho, and worked a 
ranch in the Snake River Valley. The place 
was the answer to a young inventor's pray- 
er. It was littered with equipment, includ- 
ing a private light and power system, 
power-operated hay hoists, and harvesting 
devices that worked electrically. 

‘The mechanical and 
electrical gadgets 
were total mysteries 
to all except Philo, 
who went for them 
with a wild shout of 
glee. He took every- 
thing apart and put it 
together again. He 
arrogated to himself 
the sole right to keep 
the equipment in re- 
pair, and it was no 
contested position, 
since no one else could 
do more than push 
the right button. 

He had the equip- 
ment working 80 
smoothly it got to be 
no fun at all. His 
family swears he de- 
liberately put parts of 
it out of commission 
when things got dull, 
just so he could take 
them apart and fix it. 

His folks had been 
hoping maybe he 
would be an artist, 
and optimistically had 
been feeding him violin 
lessons. He turned 
out to be a pretty 
good player, but it 
never became more than a relaxation. He 
is a good violin player today and is an ex- 
pert pianist. 

‘When his folks got wise to the planned 
vandalism of the machinery on the farm 
they thought they would put an end to it. 
‘They gave him a new chore to keep him out 
of mischief—operation of the gigantic fam- 
ily washing machine. But they didn't know 
their son. Farnsworth became fed up with 
moving the handle back and forth and 
rigged up an electric motor, winding the 
intricate coils of the armature himself, and 
soon had a power-operated machine. He 
was not yet thirteen. 
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shape on poper. Farnsworth was 
piration that has guided his work in 


Farnsworth, a very modest man, does not 
offer any of this information with the in- 
tention of trying to limn the early life of 
@ genius. 

“The only significant thing in all this,” he 
says, “is that it gave me a background at a 
very early age of the elements of electricity, 
and gave me an incentive to study electric 
physics and, through the medium of pop- 
ular magazines, a knowledge that there was 
such a thing as television.” 

The boy read everything he could lay his 
hands on that dealt with television, as it 
was being planned then, and finally he as- 
serted to all who would listen to him, that 
the research experts were barking up the 
wrong tree trying to develop a television 
system by mechanical means. 

The major experimenters were using 
mechanical whirling disks to scan the 
image. Farnsworth declared that this would 
get them nowhere, for the simple reason 
that the transmission of a satisfactory 
image required scanning speeds greater 
than any whirling disk could reach and 
maintain. 

Electrons, he said, moved with the speed 
of light itself, and they could do the job if 
properly harnessed and controlled. That 
conception is the basis of today’s electronic 
television—television with no moving parts 
—and it emerged from the head of a boy 
who hadn't yet started to shave. 

“I had a theme for research which con- 
tinued through the years as a guiding light,” 
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he says, “or as a direc- 
tion for research and de- 
velopment; namely, the 
elimination of all mov- 
ing parts from television 
equipment. - 

“The idea I had fairl 
well established in 1921 
when I was thirteen, so 
that the moment I dis- 
covered tools—out of 
textbooks I mean— 
which would enable tele- 
vision to be done with- 
out moving parts, the 
invention seemed almost 
simultaneous; as a mat 
ter of fact, simultaneous 
with the discovery that 
there was an electron 
and a photo-electric ef- 
fect. 

“Tn 1922, when I was a 
freshman in high school, 
I made my first big in- 
vention in television — 
and it consisted of a 
means of producing an 
electric counterpart of 
an optical image. At that time it was a 
daydream, a daydream only. I had no fa- 
cilities for doing research. I had no money 
to buy equipment. 

“All I had was access to a very modest 
school library, and my sum total of equip- 
ment for forming any definite practical idea 
as to the problem of television consisted of 
a static generator in the high-school physics 
laboratory, and an old Braun tube.” 


NE of his high-school teachers, Justin 

Tolman, took a great interest in Farns- 
worth. ‘The teacher and pupil used to hold 
long conversations on the molecular theory 
of matter, the structure and nature of 
electrons, and Einstein's theory of rela- 
tivity. The teacher later said that young 
Farnsworth's discussion of the theory was 
the clearest and most concise he had ever 
heard. 

‘One day after school Farnsworth started 
to draw on the blackboard. He worked for 
hours, correcting, erasing, and then he be- 
gan to explain it to his teacher. It was his 
conception of an electronic television system. 

The teacher studied for a long time, and 
then admitted it was beyond him. He gave 
the boy the most advanced textbooks on the 
subject he could think of, and told him to 
go on with his dreams. 

Soon after the Farnsworth family moved 
to Provo, Utah, and young Farnsworth took 
some special courses in Brigham Young 
University. In (Continued on page 286) 
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© When “Ding” penned this cartoon some months ago, 


America’s great defense program was just beginning to roll. Today, industry has 
gone to war. Our powerful industrial giant is slipping free of his shackles and the 
smoke of activity is pluming from the nation’s factories. To provide our readers 
with an authoritative background against which to project the news of the day, 
POPULAR SCIENCE MONTHLY presents on the following pages the first of a series 
of dramatic articles revealing just how industry is heing mobilized to arm Uncle 
Sam’s vast forces of defense for guarding our country against the danger of attack 
from any quarter. 
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Industry Goes 


HOW AMERICA IS MOBILIZING‘ THE 
MEN BEHIND THE MAN WITH THE GUN 


MERICAN industry is mobilizing its 
men and machines to fill the big- 
gest and most important order it 
has ever received. Time-to-go-to- 

work whistles that have been silent for 
years are blowing again, New plants are 
being built. Government arsenals are work- 
ing three shifts, six days a week. By next 
spring our manufacturing machine will 
have been shifted into high to turn out the 
airplanes, guns, fighting ships, and muni- 
tions we must have to make us safe against 
any form of aggression. 

It took Hitlerized Germany seven years 
of peacetime “total” mobilization to get 
ready for the current war. Never in all 
history had there been anything that 
equaled that awe-inspiring national effort. 
It was a peacetime mobilization that 
missed no one. Industry was controlled 
by the placing of “must” orders and 
the allotment of raw materials, and 
the salaries of its executives were 
limited by government regulation. 
Labor, which worked seventy hours a 
week, was controlled by the outlawing 
of unions, prohibition against chang- 
ing jobs without official approval, and 
outright conscription. Capital was con- 
trolled by compulsory investment of 
Profits in no-interest government se- 
curities or in unprofitable enterprises. 
It was strictly an “or else” program. 
Orders were backed up with threats 
of heavy fines, economic ruin or, for 
the really obdurate, a concentration 
camp or even a firing squad. Those 
seven years cost the German people 
their political and economic freedom 
and the equivalent of 40,000,000,000 
American dollars, but they gave the 
Nazis the most nightmarish war-mak- 
ing machine the world has ever seen. 

In an effort to assure the safety of 
the United States in a world which 
gives every indication of remaining 
rough, tough, and dangerous for a 
good many years to come, Congress in 
the course of its present session has 
appropriated over $10,000,000,000 in 
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the form of cash and of contract authori 
tions, for national defense. 

Those appropriations will be spent{ to 
order 14,394 airplanes for the Army /and 
Navy, and so make a start on a program 
which calls for the production of 25,000 
planes a year by July 1942; to procure/@om= 
plete armament and equipment for ajmod= 
ern, highly mechanized army of 1,200,000 
men, and the hard-to-get-in-a-hurry items 6f 
armament and equipment for an additional 
800,000 men; to start the building |of ap- 
proximately 200 additional fighting ships 
which will give us a Navy powerful enough 
to control the Atlantic and the Pagifi at 
the same time; and to provide new national- 
defense construction and manufagtusing 
facilities, including the expansion of iii 


Playing @ march on @ xylophone of art 
en inspector stamping 155-mi rer shells 
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Pard@flind the building of thirty-one ord- 
AGNES Plants far enough away from our 
Goastety be beyond the range of air attack. 

(Congress has supplied the necessary 
HiME. Transforming those billions into 
DoeMibers and fighters, into antiaircraft 
(anh and field guns, into ships, tanks, 
motur trucks, O. D. uniforms, Garand 
Fig) undershirts, and the 70,000 or so 
Gther things the fighting services need is 
Inbiastry's big job. 

Hitler, using the dictatorial “entweder 
Sider” method of getting things done, 
@ePieved astounding results by handing 
Germany's industrial mobilization over 
tg the rotund, hard-boiled, and able Mar- 
hal Hermann Goering and his economic 
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general staff of impressively uniformed 
officials. Uncle Sam, sticking to our demo- 
cratic “Let's go, gang!” method of volun- 
tary cobperation, is confident of getting 
equally satisfactory results by having the 
production end of our preparedness pro- 
gram guided by industrial experts who work 
for the Government for nothing a year and 
who think, act, and look very much like the 
thousands of other doing-all-right Ameri- 
cans you can see any week day on New 
York's lower Broadway, Chicago's LaSalle 
Street, Detroit's Cadillac Square, or at the 
Rotary Club luncheon in Springfield— 
‘Massachusetts or Illinois. 

To get those experts on the job, late in 
May President Roosevelt used the powers 
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of the National Defense Act of 1916 to re- 
vive the World War Advisory Commission 
to the Council of National Defense, which 
had been dormant for almost twenty years. 
‘The Commission acts as a codrdinating 
agency between the Government depart- 
ments which have to procure national-de- 
fense material for the armed services and 
the industries which will have to provide it. 

‘When he made his appointments to the 
key positions on the National Defense Ad- 
visory Commission, President Roosevelt 
gave the world a convincing demonstration 
of the fact that the United States still is a 
country where the really big jobs go to men 
who have proved that they have what it 
takes to handle them. 

William S. Knudsen, automobile assembly- 
line wizard left his big job as president 
of General Motors to colrdinate the produc- 
tion of defense material, break  bottle- 
necks, and be the Commission's all-around 
trouble-shooter. Edward S, Stettinius, Jr., re- 
signed his $100,000-a-year position as chair- 
man of the board of the U. S. Steel to become 
the Commission's procurer of raw materials. Sid- 
ney Hillman, who is in charge of codrdinating 
labor and of training workers for the defense in- 
dustries, has been president of the Amalgamated 
Clothing Workers of America ever since the or- 
ganization of that union in 1914. 

‘The other members of the commission are 
Ralph Budd, the president of the Chicago, Bur- 
lington and Quincy Railroad, in charge of coérdi- 
nating all our transportation facilities; Chester 
©. Davis, a member of the Federal Reserve Board, 
who is responsible for accommodating agricul- 
tural problems to the defense program; Leon 
Henderson, of the Securities and Exchange Com- 
mission, in charge of the statistical study of 
prices; and Miss Harriet Elliott, dean of women 
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MEN FOR THE 
MACHINES 
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Government arsop 
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young machinist 
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Mit the University of North Carolina, whose 
@urleé include the protection of consumers 
ant trying to keep down the cost of living. 
Noli of the commissioners receive salaries, 
Mt/the Government pays their expenses. All 
Wf them are assisted by staffs of executives 
afd expert advisers. 

While the Commission has no formal exec- 
Ufive authority, it reports directly to the 
President, and under the National Defense 
AviHthe President has all the authority he 
Heeda to drive through the defense pro- 
Eramy-authority to establish priorities 
wile would give Government orders the 
bight @r way whether or not business men 
Wkeo Yt, and authority to place compulsory 
GF@ers,)So the Advisory Commission has 
itomista, although it has worn, and is likely 
t@Gontime to wear, velvet gloves over them 
ing Jt lings with industry. 

Tts @ethods are well illustrated by its 
hafidlamg pf the question of priorities. Sup- 
poli@ HGF) example, that Greene & Browne, 
who gimeitp the toy business, decide to bring 
out 4 fifWedesign kiddie car, and place their 
ordqp fm) the machine tools necessary to 
mayuifabtyre it. A week or two later Black 
& White @ign a contract to make—let’s say 

s(otitiink-gun parts. They must have spe- 
cigily designed machine tools to make them, 
ag Miey can’t get those tools in a hurry 
Yygentise Greene & Browne got their order 
{i fird&) Black & White go to the Advisory 
@BiwalAsion with their troubles. Antitank 
ins Peing, in the present unhappy state of 
World, affairs, considerably more essential 
‘{Gethy nation’s welfare than kiddie cars, the 
GOmifnission could ask the President to paste 
@HAGBity label on Black & White's order, 
Mid keene & Browne would have to wait 
anff@fhistle for their tools. But the Com- 


miB8sigh doesn't do that. Instead, one of its 
rébues ntatives calls on Greene & Browne 
#APPxplains the situation. 


Greene and 


Assembling @ Gorand rifle at the 
Springfield, Moss. Production of this new 
weopon was speeded up by the defen 


Browne go into a huddle and, being patriotic 
citizens, come out of it with an offer to hold 
over their new kiddie car until next year 80 
that Black & White can get those antitank- 
gun parts into production. 

‘The Commission calls that the preference, 
or voluntary priority, system of procure- 
ment, and up to date it has worked so well 
that there has been no need to enforce legal 
priorities in order to get results. 

The way in which Ralph 
Budd, the Commission's 
transportation codrdinator, 
deals with the railroads pro- 
vides another example 
of the “Let’s go, gang’ 
method of getting things 
done without fuss or bad feel- 
ing. Noticing that on June 1 
there were almost 164,000 
box and open-top cars— 
slightly over ten percent of 
the railroads’ freight-carrying 
rolling stock—awaiting re- 
pairs, and anticipating heavy 


After reconditioning, 


high-speed carriages 
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prograt 


the lines sl 
“pad orders” to less than six percent by 
October 1. The October figures aren't avail- 

le yet, but it's a dollars-to-doughnuts bet 

iat When they are released they will show 
‘that the number of cars needing repairs 
has been reduced below the requested figure. 


ITS ability to make good use of the per- 

sonal approach is one of the Advisory Com- 
mission’s biggest assets. The automobile 
manufacturer who gets a letter from it ask- 
ing him to go into the making of airplane 
cannon knows that it didn’t come from some 
War Department brass hat, but from Big 
Bill Knudsen, the fellow who knows all 
about assembly lines. The union official 
who is asked to solve the labor problems of 
@ shell-making plant knows that he isn't 
dealing with some office-holding theorist 
but with Sid Hillman, a veteran labor man. 
Gaudy uniforms and high-sounding titles 
may impress people in some countries, but 
American business men like to do business 
with men who wear the same sort of 
clothes they do and who speak their lan- 
guage. That's one of the reasons why, even 
if some day we should get into a big war, 
our industrial effort will be guided by 
civilians, 

One of the reasons for bringing Knudsen 
to Washington was that he is a famous 
breaker of production bottlenecks. The 
first bottleneck he attempted to break on 
his new job was in the machine-tool indus- 
try. Machine tools are necessary for the 
production of every weapon from a .30 
caliber rifle to a sixteen-inch harbor-defense 
gun. Shells can’t be made without turning 
lathes, and the armor plate for a battleship 
can't be worked without huge planers and 
millers. A serious shortage of machine tools 
would block our defense campaign before it 
ever got started. 

The firms in the industry offered the 
Government 100-percent cotperation, indi- 
vidually and through the National Machine 
Tool Builders Association. They already 
had cracked one of their own potential 
bottlenecks by starting to train workers 
both in their plants and in coperation with 
vocational schools. Priorities weren't neces- 
sary. All that was needed was to tell the 
tool makers what the Government wanted 
first, They put their facilities as completely 
at the nation’s service as if war had been 
declared. They codperated with the Com- 
mission's and the Army Ordnance Depart- 
ment's experts in designing a machine 


bles the production of rifle bar- 
rels, and in the development of a simple 
single-purpose lathe which can, if neces- 
sary, be operated by a woman and which 
can be produced by others than expert ma- 
chine-tool makers. The work of the tool- 
making industry hasn't been spectacular, 
and some of it of necessity has been slow, 
but it has been highly effective, 

Many people have feared that a shortage 
of some critical raw material might seriously 
handicap our rearmament. That is possible, 
but the danger seems remote. We have 
nearly all of the materials we need, and 
have them in quantities which are prac- 
tically inexhaustible. For some years Gov- 
ernment agencies have been building up 
stock piles of materials which we can’t 
produce and which we might have trouble 
in getting in an emergency. Just how large 
those stock piles have grown no one outside 
the Government knows, but it is no secret 
that since Stettinius was appointed to the 
National Defense Advisory Commission’ 
Procurement job he and his staff have dis- 
played very considerable ingenuity in add- 
ing to them. 

‘Most of our rubber comes from the Malay 
Peninsula and the East Indies, and our sup- 
ply might be cut off if Japan went on the 
warpath against us. That would have been 
fatal twenty years ago, but it is much less 
serious today. Several American manufa 
turers are ready to undertake the large. 
scale production of synthetic rubber made 
from petroleum. 

Ordinary gasoline, the lifeblood of mech- 
anized warfare, presents no problem. Our 
supply of 100-octane gas, of which our ex- 
panded air forces will use tremendous quan- 
tities, is being conserved by means of an 
embargo, and adequate reserves are being 
stored in safe places. 

‘The chemical industry is cotperating 
whole-heartedly in the national effort, even 
to the extent of its members exchanging 
closely guarded secret formulas with their 
competitors! 


VERY bit as vital to our national defense 
as the man with the gun are the men be- 
hind the man with the gun. The number of 
workers necessary to arm and equip each sol- 
dier and keep him supplied with the food, am- 
munition, clothing and all the other things 
he needs in war have increased in propor- 
tion with the increased mechanization of 
warfare. In the World War we needed six 
workers for every soldier. At the outbreak 
of the present war German military authori- 
ties estimated that they were going to need 
eighteen workers for each soldier! 
Rearmament is different from war be- 
cause it doesn’t have to make good the in- 
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INDUSTRY'S BIG GUN: The sixty-five-ton shofte@f 
 75,000-horsepower generator to be jnsfalled ab 
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will help to moke our countryssiife from (Gq) es:i6f 


NOVEMBER, 19 


credible loss and waste of 
war, so we won't need so 
high a ratio of men in 
overalls to men in uni- 
forms, Industrialists figure 
that during the coming 
year our defense program 
won't demand more than 
a tenth of our industrial 
productiveness, 

After investigating our 
probable manpower needs, 
Sidney Hillman says that 
the reservoir of our 5,500,- 
000 unemployed workers 
will take care of most of 
our labor problems of the 
near future. Many of 
these men are unskilled, 
but many others of them 
were skilled, and the Gov- 
ernment is giving them 
the opportunity to take 
refresher cours at 
W.P.A. wages, to bring 
back the skill they lost 
during their years of rust- 
ing. Large numbers of 
unemployed youths are 
being trained for the de- 
fense tr The Gov- 
ernment also is coéperat~ 
ing with employers in 
providing on-the-job train- 
ing for employed workers 
who want to qualify for 
better jobs, and in train- 
ing apprentices, The 
United States Employ- 
ment Service, which has 
over 1,500 offices, will help 
in bringing the right 
worker and the right job 
together, and in overcom- 
ing labor shortages in in- 
dividual trades and in par- 
ticular localities 

We have the mone 
have the 
have the manufactu 
facilities, and we have the 
men. What are we doing 
with them? Are we get- 
ting an: 
rearmament job? 

Perhaps our progress iif 
increasing. ounsainsfOese Us 
disappointing to optimists 
who expecte! tu see those 
50,000 airplanes President 
Roosevelt mentioned=fiy- 
ing before this winter Tt 
iene disappointing to the 
Mien in the industry who 
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knew the tremendous amount of make- 
ready work which would have to be 
done to increase production from a few 
hundred planes and engines a month 
to 50,000 planes and 125,000 engines a 
year. Most of the planes on order now are 
training planes—they are needed first. 
Knudsen is confident that the industry, in 
‘addition to filling its British contracts, will be 
able to give us 18,000 Army and 7,000 Navy 
planes by July 1942. It will take at least 
another two years for it to reach the 50,000- 
a-year production level. 

‘Most of the 10,340 large and small manu- 
facturing plants—located in forty-five states 
—which have been approved by the Army 
and Navy have received orders and are 
working on them. 


MERICAN industry is literally beating 
plowshares into swords. Manufacturers 
of agricultural implements are producing gun 
carriages and combat wagons; producers of 
lathes for making wooden shooting-gallery 
ducks are turning out lathes for army 
shoes; church pipe-organ makers supply 
wooden frameworks for military saddles. 
Makers of printing presses are producing 
the recoil mechanisms for 155-millimeter 
howitzers; manufacturers of vacuum clean- 
ers are making gas masks, and specialists 
in adding machines are turning out shell 
fuses. Factories that formerly created toy 
soldiers and miniature trains are develop- 
ing gears and canteens; troops in the field 
will sleep under mosquito netting furnished 
by firms that make ladies’ underwear. 


‘Weapons are rolling off the production 
lines in Government arsenals and privately 
owned factories. The Springfield Arsenal is 
making 1,560 Garand rifles a week; two 
years ago its production was 150 a week. 
‘One manufacturing plant is turning out an 
average of six light tanks a day. 

Work has been started on a Govern- 
ment-owned, Du Pont-operated powder 
plant at Charlestown, Ind. Next spring it 
will start producing 20,000 pounds of 
powder a day. In 1917 the contract for our 
first powder plant wasn’t signed until after 
we had been at war for seven months. A 
seamless-tubing manufacturer in Pennsyl- 
vania is making steady deliveries on a $25,- 
000,000 airplane-bomb order. 

Within the next month or so the Quarter- 
master Corps will take delivery of 5,000,000 
yards of serge which will make 1,500,000 
©. D. uniforms, 4,000,000 yards of heavy 
woolen cloth which will make 1,000,000 over- 
coats, and 1,500,000 yards of worsted shirt- 
ing which will make almost 1,000,000 shirts 
for fighting men. 

Work is being rushed on the Navy's com- 
bat ships now under construction, As soon 
as they are off the ways their places will 
be taken by other new fighters. The expan- 
sion of shipbuilding facilities soon will be 
started, to take care of both naval and 
merchant-ship construction. 

From coast to coast the roar and clatter 
of machinery and black smoke belching 
from factory chimneys are telling the world 
that if any emergency arises, America will 
not be caught unprepared! 


A worker checking fire-control 
instruments. 
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Drs. Bodian and Howe studying microscope slides in paralysis tests 


Tests on Monkeys 
Give New Clew to 
Infantile Paralysis 


BECAUSE infantile pa- 
ralysis leaves a pattern of 
inflamed tissue along 
nerve tracts, two scien- 
tists at Johns Hopkins Uni- 
versity, Baltimore, Md., 
Drs. Howard A. Howe and 
David Bodian, have been 
able to prove that it can 
enter the body by several 
“doorways.” Through ex- 
periments with monkeys, 
they have shown that the 
infection can reach the 
spinal cord by either the 
mouth or the nose. 


Insane Patients Helped by Electric Shock Treatment 


FIGHTING insanity with electric shock is 
the most dramatic recent advance in the 
field of medicine, At the New York State 
Psychiatric Institute, in New York City, 
seemingly hopeless cases of the most com- 
mon forms of insanity, schizophrenia and 
dementia precox, have been shocked back 


Simple apparatus for treating insanity by 
electric shock. At right, electrodes ore 
being adjusted to the head of a sufferer 
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to apparent mental health by the new 
treatment. Electrodes, at the ends of a 
caliperlike instrument, are placed just in 
front of the ears on the patient’s head. 
From seventy to 100 volts of current pass 
through his brain. ‘The result is a violent 
convulsion resembling an epileptic seizure. 
In some cases, a single electric shock 
achieves what seems to be a medical 
miracle, restoring the patient to sanity. 
Previously, insulin, snake venom, and 
metrazol, have been used to produce 
shock. The electric treatment is painless, 
leaves no after effects, and costs less 
than shock-producing drugs. 
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Ready for an ascent, Navy aeronauts take aboard a cage of pigeons to carry reports back to their bose 


ITH dive bombers and 400-mile-an- 
hour fighting planes in the head- 
lines, few people know that the 


drifting free balloon, the earliest of all 
aids to aérial warfare, is still an essential 
link in America’s defense program. From 
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the field at Lakehurst, N. J., where the bal- 
loon school of the U is entering 
its twentieth year, r-hued gas bags 
have traveled a total of more than 25,000 
miles in training flights. Because a blimp 
with a disabled engine must be handled like 
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By ROBERT E. MARTIN 


a free balloon, all men in the Navy's lighter-than-air 
service begin with a balloon course at the Lakehurst 
school. 

The six 35,000-cubic-foot balloons used in the work 
are inflated with helium. As one of them is filled for 
a flight, the ground crew adjusts the netting carefully 
so the five-foot-square wicker basket is exactly cen- 
tered. With as many as four students and an instruc- 
tor squeezed into the basket, the ground crew “walks” 
the balloon, towering seventy feet in the air, out onto 
the field from the hangar in which it was inflated. 
Instruments, road maps, a woodsman’s compass, and 
carrier pigeons are loaded aboard. Then comes the 
start. A shower of sand ballast, a slight upward push 
by the ground crew, and the great gas bubble soars 
away. So silently does it drift through the sky that 
men calling upward from the ground can be heard 
distinctly at an altitude of 1,000 feet. 

During the first five flights, the student watches 
and learns. On each trip, he performs some new task 
in connection with navigating the balloon. To rise, he 
throws overboard ballast; to descend, he lets out gas 
through a valve at the top of the bag. Throughout a 
flight, there is a continual small seepage of gas so that 
ballast has to be discarded from time to time to keep 
afloat. To a balloon, ballast is what fuel is to a plane; 


king 


The stor, Free bollogns are directed by 


re favoring winds blow 


Inflated in the huge hanger ot Lakehurst, NJ., these balloons are ready to be walked out by ground crews 
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Easing down for @ landing, the basket ski 
a fringe of trees before coming to rest in a field 


Flyers leap to the ground os the 
bag settles with rip panel open. 
At upper right, a view through 
the "appendix" showing open valve. 
Right, the envelope nearly flot 


8s 


when it is exhausted, the flight must end. 

Some years ago, before helium was used 
in Navy balloons, Lieutenant Commander 
Samuel M. Bailey and two students from 
Lakehurst were riding under a hydrogen- 
filled gas bag in pitch darkness over the 
Alleghenies. For hours, their balloon had 
been losing lift. At one o'clock in the morn- 
ing, Bailey decided to “settle in” for a 
landing. ‘The basket was four feet from the 
ground when high-tersion wires loomed 
directly ahead. Bulging with thousands of 
cubic feet of explosive hydrogen, the great 
bag struck the cables. At the same instant, 
both students leaped. The balloon bounced 
back and then shot like a cannon ball 
toward the sky. By hanging to the valve 
rope all the way up, Bailey stopped the 
zoom at 8,000 feet and descended unharmed 
on a mountaintop farm. 

Overnight flights are next to the last 
ones made by students at the Lakehurst 
school. As a special precaution, the Navy 
sends a warning to all air-line pilots to 
watch out for the balloons. Two lights, a 
steady white one and a flashing red one, 
are suspended under the baskets. Both are 
battery-run. Because of the more even tem- 
perature at night, two bags of ballast will 
often carry a balloon through the hours of 


darkness. On the other hand, during 
one day trip, Lieutenant Commander 
R. F. Tyler had to throw out five 
bags—150 pounds—of ballast from 
an altitude of 500 feet to keep from 
being carried to earth by a strong 
downdraft over a cool swamp a few 
miles from Lakehurst. 

Solo flights, which end the train- 
ing, are never started if the breeze 
is blowing faster than fifteen miles 
an hour, and all trips begin only 
when the winds blow from an east- 
erly direction carrying the balloons 
inland, away from the near-by At- 
lantic. With the wind as navigator, 
carrying the gas bag in whichever 
direction it blows, the Navy balloon 
riders are never sure where they 
will land. One crew, last year, de- 
scended in the middle of a cemetery; 
another in brambles six feet high. 

‘Whenever possible, the landing is 
made just beyond woods, so the 
trees form a windbreak. Valving out 
gas, the pilot brings the basket to 
within fifteen feet of the ground. 
Then he jerks the ripcord, tearing 
out a long panel in the side of the 
bag. The gas rushes out, the bag 
collapses, and the flight is over. 

At the end of every overnight 
journey, pigeons are released to 
carry back word of the landing lo- 
cation, and the bag and basket are 
shipped home by freight. During 
shorter, daytime trips, a truck fol- 
lows the drifting balloon to pick up 
the equipment and crew. 

The simplest job these Navy 
truckmen ever had came at the end 
of one training flight last fall. The 
balloon took off in the morning and, 
drifting west on a sea breeze, disap- 
peared. Late in the afternoon, it re- 
appeared over the field, riding a 
wind that blew in the opposite direc- 
tion at a higher level, and descended 
for a landing only a few hundred 
yards from its starting point! 


In flight, altitude is goined by dumping sand ballast in 
bags, or from pockets on the side of the basket as above 


After the landing, pigeons are 

1osed with reports to head- 
quarters. Then the bag is care- 
fully rolled up ond placed in 
the basket. At the left, the 
bolloon is loaded in the truck 
which has followed its flight 
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Electric Eyes Clock Plane 
in New Timing Device 


LECTRIC EYES replace 
human observers, to clock 
the speed of fast planes with 
new precision, in a photo- 
electric timing system per- 
fected by a Los Angeles, 
Calif., test pilot. Inclosed in 
vertical boxes, open to the 
sky, the light-sensitive cells are placed at 
the start and finish of a carefully measured 
course. As the speeding plane passes over 
the first box, it dims the light reaching the 
cell, which ‘responds by starting a stop 


Trailer Serves as Office 


TRUNDLED out on Floyd Bennett Field, 
New York, a rolling airport office makes a 
convenient headquarters for Archie Baxter, 
while he teaches a group of flight students 


Plones flying over vertical bores lite the one above actuate phote- 
electric cele to start and stop the watch on the panel ct th 


ve left 


watch. The second cell, similarly actuated, 
stops the watch. By comparing the elapsed 
time with the length of the course, the 
plane's speed is readily computed. A’ half 
mile suffices for the course and approach. 


for Airport Flying School 


what to do with a plane. Posted inside the 
walls of the trailer, his “orders of the day” 
inform his three assistants of the work cut 
out for them. 


Flying students lined up in front of Archie Baxter's rolling office at Floyd Bennett Field, New York 
AVIATION 
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Test-Flight Recorder 
Puts Sixteen Voices 


ona Single Tape 


ken inte microphones 
the plane by pilots 
and engineers are duly recorded 


Left and below, de- 
toils of corder. 
Two metal tapes poss 
by rows of eight 
stepped magnets 
which record up to 
sixtoon messages. in 
magnetized lines on 
the two topes, Typ- 
ists with earphones 
transcribe 


through mouth or throat micro- 
phones, into a remarkable dic- 
tating machine for use during air- 
plane test flights, Pilots, and en- 
gineers at various stations in a 
plane, may thus record their ob- 
servations simultaneously. Any one 
of the voice channels will also reg- 
ister mechanical vibrations occur- 
ring at the individual pick-up sta- 
tions, When the plane lands, the 
apparatus plays back the recorded 
voices, which are transcribed by of- 
fice secretaries wearing earphones 
and sitting at typewriters. 

‘Through a standard sound-record- 
ing process, voices and noises are 
imprinted magnetically upon a pair 
of moving steel ribbons, each half a 
mile long and a quarter inch wide. 
‘The novelty of the new multiple re- 
corder, devised by Herman S. Heller, 
of Los Angeles, Calif, lies par- 
ticularly in its ability to make a sin- 
gle tape carry as many as eight 
unscrambled recordings. 


Sie men may talk at once, 
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AIR BRAKES: 
OPERATING, 


Floating Wing Tips 
Give Added Safety 
to Light Plane 


OR combining safety features of unusual 

variety, in designing a light monoplane 
for private flyers, Emil Doehler of Buffalo, 
N. ¥., has won expert commendation. 
Vertical flaps of his own invention, flanking 
the rudder, supplement standard wing flaps 
as “air brakes.” Turned inward, they help 
to reduce landing speed—eliminating side- 
slipping or “fishtailing” into a small field— 
and also concentrate air flow upon the 
rudder, so as to retain effective control. 
Wing slots, at leading and trailing edges, 
assure needed lift by providing an even 
stream of air over the surface. Ailerons 
mounted on “floating” wing tips, which line 
up with the wind like weathervanes, give 
full response at angles of attack large 
enough to make ordinary ailerons in- 


LANDING 


Landing the new safety plane. 
> Inset: toxiing along o highway 


AIRPORT a 
RUNWAY 


effective. After a three-point landing, using 
a tail wheel, the craft settles forward upon 
a tricycle landing gear and wheel brakes 
bring it to a quick stop. Hinged wings will 

back against the fuselage, to reduce 


swing 
the cost of rented hangar space. In bad 
weather, a pilot could make an emergency 
landing on a highway, fold the wings, and 
drive away. Because of the roadability of 
the machine, the designer has added a 
propeller guard. 


How ailerons on "floating" 
wing tips give full effect 
with the wings at any angle 


Drawing ot left shows how 
plane lands on toil wheel, 
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toxis on its tricycle gear 
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Table-Top Armada Shows Famous World-War Planes 


A TABLE-ToP air fleet of midget fighting 
planes, representing most of the aircraft 
used in the first World War, has been as- 
sembled by Allan F. Kitchel, Jr., of New 
York City. All of the models have been 
constructed to the same scale, one eighth 
of an inch to a foot. The first plane Kitchel 
built was a miniature reproduction of Von 
Richthofen’s famous Fokker triplane. This 
and later models were all created with 
wooden bodies and wings carved with a 

jackknife and razor blades, while the “fly- 
ing wires” were added with a needle and 
thread. To hollow out the cockpits of the 
midget planes, Kitchel used a heated nail. 


A Handley 
Page bomber 
dating from 
World War 
No. | 
ing gi 
not retract 


05 le 
corefully 


modeled col- 


ctor Tests Emotional Make-Up of Air-Line Pilots 


TO DETERMINE the emo- 

‘a tional stability of pro- 
spective pilots, American 
Airlines has begun mak- 
ing tests with the le de- 
tector, a delicate electrical 
apparatus developed for 
use in criminology. After 
electrodes are strapped to 
the hand of the subject, 
minute variations in body 
current are noted as the 
test, placing the prospec- 
tive pilot in various emo- 
tion-producing situations, 
progresses. A record of 
these variations in body 
current enables the oper- 
ator to obtain a picture of 
the emotional make-up of 
those applying for posi- 


How a prospective pilot is tested for various emotional reactions tions as pilots. 
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X-RAY MACHINE SPEEDS 


Above, fi 
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aaa. = 
Radiograph of small airplane parts, each numbered for the record. 


sding a long structural member through the X-ray machine 
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0 DETECT invisible 
flaws in airplane fit- 
tings, Tom Triplett and 

Victor Barton have X-rayed 

1,000,000 parts during the 

last five years, in the Lock- 

heed plant at Burbank, Calif. 

This year, alone, they ex- 

pect to equal or exceed that 

figure. What makes the 
speed-up possible is an 
automatic X-ray machine 
they have developed, capa- 
ble of exposing 114 sheets 
of fourteen-by-seventeen- 
inch negative every minute. 
A marvel of mechanical 
precision, it adapts assem- 
bly-line technique to what 
has hitherto been a time- 
consuming bottleneck in 
production, Ten of the de- 
vices, it is estimated, would 
make all necessary radio- 
graphs for America's goal 
of 50,000 planes a yea 

Standing ten feet high 
and four feet square, the 
big X-ray machine handles 
the largest airplane cast- 
ings made. Open gates, on 
each side of its cabinet, per- 
mit making section-by-sec- 
tion “panoramas” of fabri- 
cated pieces up to two feet 
wide and thirty feet long. 
Dozens of smaller parts 
may be X-rayed at once. If 
stepped-up production of 
transports and bombers de- 
mands a higher tempo than 
is possible by hand feeding, 
a continuous conveyor belt 
will carry the parts to the 
apparatus. 

Shielded from the danger- 
ous rays by 1,500 pounds of 
lead that sheathes the cabi- 
net, the operator stands 
alongside the machine. 
‘Once he has preset its con- 
trols, for the desired ex- 
posure and rate of feeding, 
he can devote all his at- 
tention to getting parts on 
and off the conveyor. If the 
powerful X-ray tube within 
the cabinet burns out, it 
can be replaced in sixty 
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UP PLANE PRODUCTION 


seconds. An electric lift 
raises and lowers the hous- 
ing, and the tube plugs 
directly into its transform- 
er, eliminating high-voltage 
cables. 

As intently as a surgeon 
would study an X-ray of 
his patient, experts examine 
the developed pictures of 
the castings in illuminated 
viewers designed especially 
for the purpose. If a part 
is of uniform thickness, and 
contains no defect, it will 
give a “shadowgraph” of 
perfectly even grayish tint. 
Let there be such a flaw as 
an air pocket or a cavity 
caused by internal strains, 
however, and the X-ray 
“fingerprint” promptly re- 
veals it. Since the rays pass 
through less thickness of 
metal at this point, they 
give a stronger impression, 
leaving a spot of different 
tint on the picture. Even 
in views of castings of ir- 
regular thickness, where 
some parts naturally ap- 
pear blacker than others, 
the engineer's trained eye 
instantly spots any telltale 
blemish in the X-ray im- 
pression. Since every part 
is numbered for identifica- 
tion, any offending one may 
speedily be traced and 
carded, saving lives that 
might be risked by its 
failure in flight. 

For fittings that pass the 
test, the identification num- 
bers enable a record to be 
made of the plane into 
which each one goes. Thus 
a continuous history may 
be kept of the performance 
of all “stress parts,” the 
hidden but vital elements 
that bear the strain of 
banking, diving, and twist- 
ing in modern aerial com- 
bat. If one of them fails in 
action, its X-ray record can 
be checked and the spot 
where failure occurred can 
be studied for redesigning. 
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Life-Preserver Coat 
Keeps Man Afloat 


Testing the life-preserver overcoat proposed 
for British tors. Left, coat in regular use 


LIFE-SAVING overcoat, declared capable 
At keeping four men afloat, has been 
Submitted to the British Admiralty by an 
English inventor. Beneath its gabardine 
exterior, the garment is lined with a ma- 
terial six times as buoyant as cork. In con- 
sequence, it is reported to weigh less than 
half as much as the present service great- 
coat, While it is also many times warmer, 
owing to its heat-insulating qualities, Thus 
the life-saving device not only conforms 
to government specifications for wearing 
apparel, but also offers increased comfort, 
together with its service in a sea disaster. 


Conversion Unit Gives Motor Trucks Four-Wheel Drive 


HEAVY GOING becomes easy for motor trucks, 
when a new conversion unit transforms them from 
two-wheel to four-wheel drive. To make the change, 
an auxiliary transmission is installed, and a new 

front axle, with a uni- 

A truck converted for four- versal joint and spe- 

The , cial steering ends, is 

substituted for the 

old one. The result- 

- . ing four-wheel trac- 
¢ tion enables trucks to 


wallow through mud, 
sand, brush, or 
swamps, negotiate 
soft cuts and fills in 
road-construction 
work, and enter and 
climb out of excava- 
tions. On paved high- 
ways, covered with 
snow or ice, it gives 
more even traction 
and greater security 
at curves or hills. 
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Cellophane Covering for Model Plane 


THIN sheets of cellophane, 
held on with model-airplane 
cement, form the covering for 
a model plane built by Jack 
Schieder, of Trenton, N. J. Re- 
vealing the workmanship 
within the wings and fuselage, 
the covering, shrunk tight by 
a steam bath, also provides an 
ideally smooth surface for the 
gas-powered model, Neat re- 
pairs are quickly made on the 
covering by patching on strips 
of transparent Scotch tape. 


Boy's Midget Tractor 
Is Just Like His Dad‘s 


WHILE Marcus Ming, Sr., a 
Mississippi county-road super- 
intendent is towing heavy ma- 
chinery with his huge track- 
type tractor, Marcus, Jr., is 
usually at home towing his 
playmates’ wagons here and 
there with his own 114-horse- 
power working model of his 
dad's juggernaut. Father, son, 
and machines are below. 


A Whhorsepower gos engine drives the tiny tractor's treads through a train of gears and separate clutches 
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Twin-Hulled Passenger Cruiser Hits 50 Miles an Hour 


HURTLING across the waters of the west- 
ern shore of the Black Sea at fifty miles 
an hour, the twin-hulled, streamline craft 
pictured above carries passengers, mail, and 
express in a recently inaugurated service 


The tog has instructions for bending the new pipe 


this applicator, gummed tabs can be stuck 
to notebook pages five times as fast as without it 
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between Sochi and Sukhum, in Soviet 
Russia, Planing the entire distance on its 
novel W-shape bottom, the express cruiser 
boasts a commodious cabin straddling the 
two hulls, and open cockpits fore and aft. 


Division Marks on Steel Pipe 
Make It Easy To Measure 


STEEL TUBING of the rigid-conduit type 
used to carry wires close to machinery and 
fuse boxes, or down the sides of houses 
from overhead lines, is now available in 
ten-foot lengths marked in inches and feet 
to facilitate cutting it into desired sections. 
Special directions for bending the pipe are 
furnished on a tag which also carries a 
chart to show instantly the length of pipe 
taken up by each bend. The interior of the 
pipe has novel raised and rounded knobs 
that make it easier to slide wires through. 


Gummed Rings for Notebooks 
Come in Handy New Form 


GumMep reénforcements or tabs for the 
holes in the pages of loose-leaf notebooks 
are now being furnished in stacks like 
doughnuts on a stick to facilitate attaching 
them. As shown in the illustration at the 
left, renewal packages of the tabs come 
ready stacked for placing on the applica- 
tor. In use, the bottom tab is dampened and 
the applicator pressed against the page. 
The gummed tab is left sticking to the page 
when the applicator is lifted, and the next 
sticker is immediately ready for attaching. 
‘Much time may be saved with the device. 
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Robot Observer 
Radios Report 
on the Weather | 


No WEATHER MAN need 
tend the compact observa- 
tory pictured at the right, 
for electric attachments in- 
terpret the readings of its 
numerous instruments, and 
an automatic radio trans- 
mitter puts them on the air. 
Receiving stations thus ob- 
tain complete information on 
the air temperature, baro- 
metric pressure, relative 
humidity, speed and direction 
of wind, and rainfall at the 
observation post. Developed 
by Wilbur 8, Hinman, Jr., of 
the National Bureau of 
Standards, the robot stations 
are especially suited for re- 
mote or hard-to-reach loc: 
tions, where the maintenance 
of meteorological observers 
would entail physical hard- 
ships or undue cost. A trial 
installation at Washington, 
D. C,, pictured at right, is 
reported to have given thor- 
oughly satisfactory service 
in exacting tests. Because of 
the simplicity of the mechan- 
ism, there is little about it 
that can get out of order. Automatic stations like this report weather conditions by radio 


Ear Pads Protect Baseball Batters from Wild Pitches 


“EAR MUFFS” for baseball 
players are urged by Ford 
Frick, president of the Na- 
tional League, to guard bat- 
ters against injury from 
pitched balls. Made of rub- 
ber and leather, the twin 
pads are joined like the ear- 
pieces of a telephone headset, 
and as easily slipped in place, 
as shown in the illustrations at 
the left. Their generous pro- 
portions afford nearly com- 
plete protection for the head 
as the batter faces the plate, 
while apertures permit per- 
fect hearing. Despite their 
‘YT effectiveness, the lightweight 
ike a pair of radio earphones, the new baseboll sofety Suards are said to be no 

pads protect the sides of the head when the player goes up to bot hindrance to the players. 
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Two-in-One Welder 
Rolls Up to Its Job on 
Pneumatic-Tire Wheels 


Equirrep with two welding 
guns, a new shop outfit eliminates 
the need for duplicate equipment. 
Instead of requiring work to be 
brought to it, the unit rolls on 
pneumatic-tire wheels to the lo- 
cation of the job. Necessary con- 
nections for air, water, and power 
can instantly be made. A single 
transformer operates both weld- 
ing guns, and the transformer 
and gun jaws cre water-cooled. 


New Enamel Gauge 


RECENTLY developed by en- 
gineers of the General Electric 
Company at Schenectady, N. Y., 
a new electric gauge indicates 
differences as small as a ten-thou- 
sandth of an inch in the thickness 
of porcelain-enamel applications. 
‘The gauges have proved particu- 
larly useful in the manufacture of 
refrigerators, stoves, and other 
enamel ware, 


‘One man can wheel the welding machine wherever it is needed 


Piano Keyboard Replaces Mallets for Playing Vibraharp 


A PIANO keyboard takes the place of closes an electric switch and actuates an 
hand-held mallets to play the “‘vibrachord,” electromagnetic hammer that strikes a 
latest addition to the xylophone family of blow against the corresponding metal to 
musical instruments. Depressing each key bar. Separate switches control a vibrato- 

resonating effect. The inventor, 
an orchestra leader, created the 
novel instrument by remodeling a 
standard one for which he could 
find no player. Now his wife, a 
pianist, plays it in his band. 


wentor, the instrument 
‘h-octave keyboard that actuctes magnetic 
hommers to strike the bars. Right, folded for carrying 
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New Bottle Cooler Substitutes Cold Air for Ice Water 


TO DISPENSE bottles free from 
dripping moisture, a new electric- 
powered beverage cooler substi- 
tutes a blast of cold, dry air for a 
tank of ice water. Wire dividing 
racks, within the refrigerated cal 
net, serve to segregate various 
brands of drinkables, or to desig- 
uate the warm bottles last added to 
the box. Opening the top auto- 
matically turns on a light that il- 
luminates the entire compartment. 
When in place, the stainless-steel 
sliding top may be used as a 
counter or serving stand. 


The arrow points to @ row of air ducts from 
which cold air flows from the cooling u 
A sliding top gives access to the bottles 


Children’s “Tummy Desk” Satisfies Their Yen To Sprawl 


CATERING to children’s quaint ideas of 
comfort, a manufacturer has introduced a 
“tummy desk” for those who like to do their 
lessons on the floor. It may also be used 
on a table top, where its rubber feet pre- 
vent it from marring the finish. When 


short, detachable legs are made fast, it be- 
comes a useful bed desk for children or 
adults. Beneath the hinged top is ample 
storage space for books, pads, and pencils, 
while a removable bracket at the back holds 
a large roll of scrap paper for scribbling. 


Two uses of the desk designed specially for children. With legs removed, it may be placed on the floor 


as at the left. At the right, the short legs are attached and it becomes a 
INVENTIONS 
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Jjesk for working in bed 
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Electrical Attachment for Piano Plays Instrumental Solo 


ITTED to any piano, a new attachment 
makes it sound as if two musicians were 
playing—an instrumental soloist and a 


piano accompanist. To render the melody, 
one note at a time, the player uses a bank 
of thirty-six keys mounted beneath the 
regular fingerboard. Organlike stops give 


The hond bending tool in 
made with it. A six-inch rule gives si 


ofthe ports 
comparison 
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Playing o piano fit- 
ted with the new solo 
attachment. Electric 
parts are concealed 
beneath the piano 


Stops on the special 
keyboard below give 
the solo port o tone 
quolity like thot of 
various instruments 


this solo part the tone of brass, wood-wind, 
or stringed instruments at will. Meanwhile 
the performer fingers the accompaniment 
upon the usual keys. A knee lever controls 
the volume of the solo tones, which are 
produced in vacuum tubes and made audible 


by a compact loudspeaker. With the at- 
tachment at one end of the keyboard, two 
persons can play a duet. 


Novel Hand Bending Tool 
Shapes Metal Accurately 


To Aw in filling small orders of from fifty 
to 300 duplicate parts, without the trouble 
and expense of making forming dies, a 
Minneapolis, Minn., mechanical-products 
firm sought’ a universal hand forming ma- 
chine. Finding none on the market, its 
craftsmen designed and built one of their 
own. When neighboring shops clamored to 
borrow or rent the original model, the Min- 
neapolis concern decided to manufacture it, 
and now it has become one of their leading 
products. A precision bench or vise tool, it 
bends round or square rods and tubes, wire, 
and strip stock to curved or irregular 
shapes, with 1/1,000th-of-an-inch accuracy 
and much saving of material. 
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Bulletproof Tire 
Heals Own Wounds 
in Army Tests 


Firep point-blank into the 
tread of a new military tire, 
bullets from army rifles and 
machine guns recently provided 
@ spectacular demonstration of 
the ability of newly devised, 
triple-layer inner tubes to seal 
themselves when punctured. The 
tires, developed for use in the 
United States Army by labora- 
tory workers in Akron, Ohio, are ex- 
pected to prove valuable on gun car- 
riages, antiaircraft gun mounts, and ma- 
chines of motorized cavalry. Three layers 
of special rubber compounds, one of which 
is semiviscous, give the new tires their 
ability to “swallow bullets" without being 
punctured. The inner tubes formed of these 


Latex Injection Kit Repairs Leaks i 


Witi a compact repair kit just in- 
troduced by a Los Angeles concern, 
anyone can repair small leaks in 
peach balls, basketballs, and footballs. 
The kit consists of a tube of specially 
compounded liquid latex and a hollow 
needle through which the fluid is 
forced into the interior of the bladder. 
‘The latex is reported to seal a small 
puncture in a few seconds. The whole 
job of repairing a punctured bladder 
is said to be accomplished in about 
one minute. As soon as the latex has 
had time to fill the hole, the ball is as 
good as new and can be pumped up 
and put into use again. 
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Exomining 9 ti 
shown obove 


ofter rifle bullets hod been fired into it, as 
tests at the Aberdeen, Md., proving grounds 


layers seal themselves without appreciable 
loss of pressure when they are pierced by 
bullets. At the famous Aberdeen proving 
grounds, in Maryland, Army officers fired 
50 and .30 caliber bullets into the tires. 
One tire, pierced by .50 caliber machine- 
gun bullets, continued in service for 200 
miles without additional inflation. 


Ball Bladders 


alia | 
A hollow needle is used to force latex into the bladder 
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Paint Mixer for Stores Blends Colors To Suit Buyers 


CUSTOM-MADE paint, of any tint 
that a customer may fancy, can be 
obtained from stores using an in- 
genious new mixing system. A 
dealer need keep in stock only a few 
standard colors of “base” paint, in 
cans. These are supplemented by 
cartridgelike tubes containing blend- 
ing hues. Without removing the 
main lid of the special can, the con- 
tents of any cartridge may be in- 
jected through a small auxiliary 
opening, and an electric agitator 
thoroughly mixes the blend in two 
minutes’ time. Thus a shopkeeper 
can offer a selection of several hun- 
dred colors, while keeping his store 
space and inventory to a minimum, 


Synthetic Glycerin 

GLYCERIN, commonly obtained as 
a by-product of the soap industry, 
can be produced in sufficient quan- 
tities from petroleum to meet any 
wartime requirement, according to 
n chemists of the Shell Development 

This device mixes blending hues with the point in a con Company. 


New Slot Machine 
Shows Sound Films 


SOUND-MoviE cabinets, oper- 
ated by dropping a coin in a slot, 
and quickly installed anywhere, 
offer a new form of entertain- 
ment for railroad stations, lunch 
rooms, and other public places. 
‘Sponsors of half a dozen makes, 
already in use or nearly ready for 
production, expect them to com- 
pete in popularity with the coin- 
operated phonographs now in 
vogue. A typical model is shown 
at right, with James Roosevelt, 
son of the President, watching 
one of the reels his film company 
has made for it. Using sixteen- 
millimeter film, it presents a 
three-minute program, the pic- 
tures being projected on a small 
sereen at the front. One maker 
Proposes a more ambitious sort 
of installation. From a suitably 
located cabinet in a restaurant, 
a system of mirrors would con- 
vey the images so that they could 
be viewed by occupants of every 
booth in the establishment. James Roosevelt viewing pictures ona new "Talkie" automat 
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with the Net 


FILES of the Federal Bureau of Investiga- 
tion contain 250,000 nicknames used b: 
criminals, They range from "Carbolic Kid” 
and "Izzy the Eel,” to "Slow Town Blackie” 
and “Boo Boo Hoo Hoo.” 


ADDERS have an antidote for their own 
poison in the bile of their gall bladders. 


DESERT TURTLES of the Southwest some- 
times swallow enough water in a single 
drink to increase their weight forty percent. 
GOSH.) MUST 
HAVE A 

RUBBER, 

‘SHELL! 


ICE-CREAM factories in this country use 
more milk annually than 1,000,000 cows 
can produce. 


HORMONE SPRAYS now prevent apples 
from dropping from trees before they are 
ripe. 


CARBONATED soft drinks were used in 
America as early as 1807. 


RATTLESNAKE-SKIN neckties are bales: sold 
in a Broadway store in New York City. 


AW DONT. 
HAVE TO @O, 


‘TO BROADWAY lg 
FOR MINE! 


CARRIER PIGEONS with a natural camou- 
flage of mottled plumage are being bred for 
wartime use. 


SYNTHETIC RESIN made from cactus is a 
new product reported from Mexico. 


GASOLINE has an explosive power more 
than eighty times that of dynamite. 


RACE HORSES in the United States are not 
Permitted 10 have more than fourteen let- 
ters in their names. 


Kitchen Utensils Lend a Hand 
in Odd Music of Cowboy Band 


Coaxing co tune 
from a cheese-box 

and, below, a 
woshtub bull fiddle 


ESIDENTS of 
Yermo, Calif., 
dance to the wailing 
and thumping of 
strange instruments 
in the hands of a 
five-piece cowboy 
orchestra. With a 
bent arrow and 
string for a bow, 
one performer plays 
a “violin” made 
from a cheese box. 
Another alternately bows and thwacks a 
“bull fiddle” constructed from a washtub, 
a string, and a broomstick. By pulling 
against the stick he obtains a variety of 
more or less musical tones. 


Here's the full orchestra. Eliminating the piano, 
many familiar articles do you recognize in it? 
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Lemreif Howell begins a delicate piece of Behangion After drawing out the tube at both 
fie lowing ig by softening a tube of colored —_ ends to facilitate blowing, the art. 
is wife holds @ pine block to reflect heat of gas flame —_—ist makes a small bubble at one end 


Glass-Blowing 


LOWING bubbles in glass has brought international 
fame, as well as a modest fortune, to the Howell 
family, of Union, N. J. Touring the length and 

breadth of the United States, in a housecar containing a 

complete glass-working shop, they have given thousands 


y of demonstrations before colleges, schools, and clubs, of 
Y is a delicate and beautiful art that dates from before the 


y\) 


By ~ 
KENNETH 
M, SWEZEY 


By drawing out the white alot, the sors and antlers 
are given the desired shape. Howell now adds the 
finy prongs to the horns by the use of more white glass 
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As the bubbles stretched, it begins to 
take shope os the neck of @ 
tre of c deer. Heed is formed by poling 


amily 


beginning of the Christian Era. When they 
are not traveling, the Howells work long 
hours over hot gas fires in the cellar of 
their New Jersey home, creating vases, 
animals, birds, flowers, and other decorative 
knickknacks of glass, to fill waiting orders 
from all over the world. 
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To make the eors and antlers, a rod of white 
heated and touched to 
keeps or 


OCCUPATIONS 


loss is 
the sides of the head. Howell 
So peuent tec ket omwealaging 


WINS FAME 
IN ANCIENT ART 


Robert Howell, the father, began his 
glass-blowing career in his own home, when 
he was in his teens, blowing thermometer 
bulbs and laboratory equipment which he 
sold to a chemical-supply house. Soon he 
‘was engaged to demonstrate glass blowing to 
crowds at the Chicago World’s Fair of 


figure is seen on the opposite page 
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gloss candelo- 
ip model made b 


blowing done by the Howells 


1893. When he married, his 
wife also learned the ‘art, 
and the two went forth as 
a glass-working team. Then 
came the children — two 
girls and two boys—and 
each, of course, became a 
glass blower. During forty- 
six years of exhibition, in- 
cluding a spectacular en- 
gagement at the 1939 New 
York World's Fair, the 
Howells have instructed and 
fascinated literally millions 
of persons in the secrets of 
this ancient art. 

‘The Howells specialize in 
Bohemian glass blowing, 
so called from the fame 
given it by the craftsmen 
of Bohemia, It consists in 
shaping all sorts of delicate 
objects from thin glass, with the use of 
only the simplest tools, ‘and without any 
kind of molds. Original stock comprises 
glass tubes and rods, of various sizes and 
many brilliant colors. One of the most ex- 
pensive types of this glass is the beautiful 
ruby glass, which owes its color to a salt of 
pure gold. 

Besides skill and a keen artistic sense, 
the chief requirement is a hot, steady, and 
sootless fire. Howell’s fires come from 
specially built gas burners, fed with air 
from a motor blower and capable of pro- 
ducing a temperature above 3,300 degrees 
Fahrenheit. In working large pieces, the 
heat is concentrated by using reflecting 
blocks of white pine. 
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All blown work begins with a tube of 
glass of the desired color and size. This is 
heated to the required softness—determined 
by the feel and color of the glass—and is 
expanded by blowing gently into it, and 
lengthened or contracted by drawing it out. 
Beauty and elaborateness of a piece are 
determined only by the skill and imagina- 
tion of the worker. 

“Crocheted glass” is a special type of 
glass working that has been developed to a 
high degree of perfection by Mrs. Howell. 
Pieces of this work, ranging from little 
glass baskets and candlesticks to elaborate 
candelabra and model sailing ships, are 
built up, loop by loop, with “yarn” drawn 
from the end of a rod of crystal glass. 
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Bridge’s 2,700 Lights 
Keep This Man Busy 


OMBINING the jobs of human fly, electrician, 

and lamplighter, John J. Kiernan watches over 
the 2,700 electric lamps which light the great George 
Washington Bridge across the Hudson River. In 
his work of inspecting equipment and replacing 
burned-out bulbs, he climbs cables, rides along wires 
in a bo'sun’s chair, dangles high above the river, at 
times more than 500 feet in the 
air, His day begins with an in- 
spection of the aircraft warn- 
ing lights at the top of the great 
towers; it ends with an exami- 
nation of the countless naviga- 
tion lights dotting the anchor- 
age piers. In between, the 
steel-nerved Kiernan walks miles 
uphill and down on the monster 
metal cables which support the 
3,500-foot span. To guard 
against sudden gusts carrying 
him from these gigantic tight 
ropes, he loops a safety belt 
over outrigger cables, sliding it 
along as he advances. A veteran 
“steeple-jack electrician,” Kier- 
nan has been keeping the bridge 
lights burning since 1931, 


John J. Kiernan dons his sofety 
belt for his daily inspection of 
the lights on the George Wash- 
ington Bridge. The other views 
show him at work on huge cables 
high above the Hudson River 


of salvaged 
me part of a 
form is the pattern 


Samuel Stochek marking a pie 
wood which will eventuelly beco 
fine violin, A standard 


EAMS, doors, and shelves from old houses 
supply Samuel Stochek, New York violin 
maker, with raw material for a fasci- 
nating craft. His skilled workmanship 

transforms the seemingly worthless bits of 
lumber into exquisite hand-made violins, 
valued at up to $1,500 apiece! 

As a “buff” follows fire engines, so Stochek 
trails wreckers demolishing outdated build- 
ings. Friends help keep him informed of fresh 
hunting grounds. His object is not primarily 
to save money, for in these places he finds the 
Kind of lumber he likes best. After fifty years 
or more of seasoning, the wood is just right. 

A lucky collecting trip to some half de- 
molished house may yield him a perfect slab of 
quarter-cut, flame-grained maple, which will 
make an ideal back—the resonating part—for 
a fine violin. Other game includes spruce for 
the top, or sound board. Armed with a knife 
and plane, Stochek probes each likely-looking 
piece to test the cut, color, and grain. If the 
wood is yellow on the outside, but white under- 
neath, it has not aged sufficiently. Deep pene- 
tration of the surface color indicates long sea- 
soning. Shavings of old wood, crushed in the 
hand, disintegrate into fine fragments; newer 
wood is more cohesive. Too fine a grain will 
make for undue loudness, while grain that is 
too wide will detract from brilliancy of tone. 

Back in his shop with his trophies, Stochek 
begins the task of shaping the pieces. Delicate 
gouging and planing, constantly checked with 
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Violin 


FROM 


Searching old houses for good wood, he tests 


Tikely-looking pieces with a knife and plane 


calipers, thins a curved back until it is 
slightly transparent when held to a strong 
light. A single one of these pieces may 
take him a month to complete. Other 
parts are assembled and, after numerous 
coats of special varnishes and stains, the 
violin is ready for use. 

Stochek himself plays the violin ably, 
but he likes even better to make one. It 
gives him a thrill to fashion, from a floor 
joist that has resounded to the steps of 
thousands of people, a beautiful instru- 
ment that can sway the emotions of other 
thousands. 
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Row material and finished product. This 
beautiful instr 


li d to gouge 
the ‘thickness of @ meaty ta ished back 
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WHERE HEALTH IS 


SIX OUNCES of grass juice. 
Prescriptions such as that 
are all in the day's work for 
Abraham G. Balfour. Fresh 
bottled grass juice, which is 
said to vie with spinach as a source 
of calcium and vitamins, is but one 
of more than 700 varieties of fruit 
and vegetable juices and their 
blends which he produces in his 
Englewood, N. J., laboratory. His 
unique factory is running twenty- 
four hours a day, and shipments of 
choice garden and orchard prod- 
ucts from as far away as Cali- 
fornia arrive at Englewood on a 
daily schedule. 

Balfour's unusual business be- 
gan five years ago, A dietician en- 
gaged in vitamin research, he be- 
came interested in the possibilities 
of obtaining concentrated vitamin 
fluids from various plants and 
fruits. Special machines, such as a 
whirling plate that cuts vegetable 
pulp into shreds one ten-thou- 
sandth of an inch thick, and a 
press which squeezes out juice 
with a pressure of eighteen tons, 
have been developed for the work, 

Among the most popular prod- 
ucts of the Englewood laboratory 
in addition to grass, banana, v 
tercress, carrot, and spinach juices, 


A scone in A.G. Balfour's laboratory ot Englewood, N. J. 
‘where medicinal juices are extracted from strange sources 


Balfour is press 
9 jvice from a trop- 
ical fruit resembling 
banana. It takes sixty 
of these little fruit to 
make twelve ounces 
of juice. At the right, 
olfalfa is being cut up 
in preperation for use 
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PUT UP IN BOTTLES 


are a combination of tomato 
and horse-radish juices and a 
blend of the fluids squeezed 
from celery and timothy hay. 
In various ways, by-products of 
the laboratory are turned to 
profit. Orange peels are can- 
died; celery hearts are sold to 
local restaurants; cherry skins 
go to chewing-gum manufac- 
turers who obtain from them a 
waxlike preservative. Customers 
even from abroad send for Bal- 
four’s “vitamin juices.” One 
man, in Zurich, Switzerland, re- 
cently ordered a bottle of his 
favorite juice sent across the 
Atlantic by Clipper plane. ‘The 
cost was one dollar for the juice 
and $9.70 for express. 


ore placed for a 
All orders 
freshness 


ere delivered promptly to ins 


Filling orders from doctors’ pres 


ns is @ part of 
Balfou o 


. Below, he checks an order off his board 


PavPay 193 


is is the cutting 
of one of the pul 
machines. It shreds cor- 
rots into pieces as thin 
05.0 ten-thousandth inch 
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Locomotive Tires Reshaped Without Removing Wheels 


OCOMOTIVES no longer need be stripped 
of their driving wheels, in a new time- 


saving method for reshaping flat and worn 
spots, Instead, brake shoes are replaced 
by oversize blocks which hold lathe cutting 


toc against the metal tires. A winch then 
slowly tows the locomotive backward along 
the track by a strong cable, while the tools 
do their work. At frequent intervals, tests 
with calipers show the progress made. 
‘Tried out successfully on heavy moun- 
tain locomotives, the scheme is said to have 
greatly reduced the period during which an 
engine must be laid up for repairs. Formerly 


Factory “Sprinkler” System 


UsING carbon dioxide gas instead of 
water, a radically new “sprinkler” system 
automatically smothers fires in rooms 
where gasoline, naphtha, oil, lacquer, or 
enamel is handled. Employes have only to 
rush to safety, leaving the fire-fighting job 


Awinchtowsthe 
locomotive 
backward while 
cutting tools 
turn down its 
tires to rethope 
the worn spots 


Oversize blocks 
replacing brake 
shoes hold the 
lathe-type tools 


it took a week or ten days to dismantle 
the drivers, remove the tires, turn each one 
to size and roundness in a wheel lathe, and 
restore the locomotive to service. Now only 
a small fraction of this time is required at 
a great saving in cost as well. 


Uses Carbon Dioxide Gas 


to sensitive heat detectors that open the 
gas valves. In pioneer installations de- 
signed by Walter Kidde & Co., of New York, 
nozzles may be located over small tanks, 
or a whole room may be flooded with gas, 
as doors and windows shut automatically. 


A “flash fi storts o foc- 
tory room where inflammable liq 
vids are handled. Note nozzles 


14 


‘The workman leaves the room, os 
heat outomoticolly releases gas 
kept under pressure in cylinders 
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illowing from nozzles, carbon 
dioxide smothers flames. Doors 
ond windows close automatically 
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Cut i 
Boat Voyages Overland 


to Ten Sections, 


on Railroad Flat Cars 


ping. The vessel is being pu 
together again in view at left 


It is believed the largest ship 
ever transported in this novel 
manner, Welded together after 
its arrival, the all-steel vessel 
was expected to prove even 
stronger than when it first was 
built. The unusual transfer was 

LICED neatly into ten pieces, the 205- made to replace another boat for tourists, 

foot excursion steamer Mount Washing- which was destroyed by fire last winter. 
ton II recently traveled 300 miles by rail Accompanying photographs show how sec- 
from Burlington, Vt., on Lake Champlain, tions of the Mount Washington II were 
to Lakeport, N. H., on Lake Winnepesaukee. carried on flat cars and reassembled. 


“Pipe Finder” Gives Warning 
as Power Shovel Nears Line 


WEARING headphones, a power-shovel opera- 
tor now can excavate right up to a buried pipe 
or electric cable without damaging it, for a 
warning buzz tells him when to stop. Resem- 
bling a radio set, the “pipe finder” is connected 
to the excavator’s frame, a battery, and any 
visible part of the conduit. A control dial com- 
pensates for the difference in electrical resist- 
ance of dry, wet, and rocky soils. 


CONNECTING 
Bout —, 


RAINPROOF 
CABINET 


If his shovel comes necr o pipe fine, 
the operator hears a buzz. Illustration 
at left shows panel and how it operates 
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Moving the Earth 


MECHANICAL MONSTERS HELP BUILD DAMS 


P A twisting canyon leading to the 
crest of California's two-mile-long 
Hansen Dam, a strange snakelike 
vehicle rolling on giant tires taller 
than a man eased to a stop the other day and 
dumped more than thirty-three tons of mixed 
sand and silt, The spreading of that load 
marked the practical completion of the larg- 
est earth-fill structure ever built, and ended 
the first practical test of several ingenious 
earth-moving machines designed to pick up 
loads that would tax the capacity of railroad 
freight cars and carry them at speeds of 
thirty miles an hour across rough ground. 
‘Month by month, the men who turn out 
these mechanical monsters for moving 
earth surpass their own amazing records, 
‘Until recently, self-loading scrapers rolled 
on four wheeis and were towed by tractors. 
Then R. G. Le Tourneau, a wide-awake 
mid-western manufacturer, conceived the 
idea of combining tractor and trailer into 
a single vehicle. The result was the Tourna- 
pull, a balanced two-wheel unit mounting 
the engine, linked by a novel coupling to a 
two-wheel carrying vehicle. 


Largest earth-moving vehicle ever to roll on rub- 
ber, this combined scoop and 


fons. At the 


in action 


‘Through a system of cables, the operator 
raises the nose, depressing the center and 
causing the scraper to bite into the earth. 
When it’s loaded, the front gate is closed. 
Raising the center, the driver then roars 
away at a half-mile-a-minute speed. 

The first of these odd cargo carriers 
mounted thirty-four-ply tires weighing 1,500 
pounds, and hauled forty-five tons of loose 
dirt and gravel—more than a box car can 
handle. Recently, Le Tourneau completed 
a new giant, one riding nine-foot tires, 
‘These machines are capable of taking into 
their powerful steel jaws seventy tons of 
materials, or almost enough to fill two rail- 
way box cars. Soon a 150-ton model, capable 


By ANDREW R. BOONE 


Houled by cables up the fa 


of carrying more dirt than eighty small 
trucks, will be available. 

Neither springs nor steering wheels have 
been built into these odd machines. Their 
high-power Diesel engines project in front 
of the wheels like large trunks. To turn, 
the operator slips a cone clutch and applies 
a brake on one wheel. Engine power de- 
livered to the opposite wheel swings the 
unit in less than its own length. 

‘Walk arourd any of these big construc- 
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f an eorth dam, a rock spreader deposits 
jon shect os the load pours out the rear gate over rollers 


tion jobs, and you'll 
see these tractor-drawn 
trailers bouncing 
twenty - five miles an 
hour across ploughed 
fields, with tons of 
loose dirt piled high. 
Whereas trucks must 
stick to prepared 
roads, these babies can 
go almost anywhere. 

Formerly, rock was 
spread over the slopes 
of dams from trucks 
lowered by cables. En- 
gineers were unable to 
smear the heavy cover- 
ing to a uniform thick- 
ness, however, 50 a 
spreader which distrib- 
utes the rock evenly, 
and to any desired 
depth, was developed. 
Resembling a large 
dump - truck body, the 
machine is filled by 
trucks, Held in check 
by cables running to 
an electric crane, the skip rolls by gravity 
to the dumping area. There, half the load 
slides out on rollers as the machine moves 
slowly uphill. Next, the front of the body 
is elevated, and the remainder of the load 
is scattered. 

The big machines must be kept going, 
day and night, to guarantee profits on con- 
tracts running into the millions. Formerly 
long drag lines would pull in scoops of 
earth, and lift it into waiting trucks, To 


POPULAR SCIENCE 


beat this operation by 
a few seconds, Walter 
Hollerbach, a western 
contractor, invented a 
combination drag line 
and conveyor. Now the 
bucket pulls earth in- 
to a bin, and an end- 
less belt raises a con- 
tinuous stream of the 
tiny particles, dropping 
them into the rolling 
bins. By this means, 
earth is stored at the 
foot of the conveyor, moving upward when 
the operator presses a switch to fill a truck. 

To keep these valuable machines on the 
move with a minimum of costly break- 
downs and repairs, a traveling service sta~ 
tion made its appearance at Hansen Dam 
not long ago. Four men operate the unit. 
In five minutes after swinging into action 
alongside a tractor or truck, they can fill 
up the fuel-oil tank, check and fill all tires, 
completely lubricate the mechanism with 
compressed-air grease guns, replenish the 
gasoline supply for the starting engine, and 
fill the radiator. On big jobs, these trucks 
move from vehicle to vehicle, to keep the 
wheels turning without delay. 

How are flats repaired? It takes 
three men, pulling at a six-foot wrench, to 
remove a 2,643-pound tire from the axle 
of trailer or scoop. When the casing falls 
off, it must be picked up by a crane. No 
less than two pairs of hands can pull out the 
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You could buy four medium-priced automobiles 


143-pound inner tube from the giant shoe. 

After the heavy tube has been repaired, 
it again is inserted in the casing, a protect- 
ing flap weighing fifty-one pounds shoved 
into place, and the tire lowered in a cable 
sling onto the wide rim. The tire, held in 
place by two rings, then is inflated to a 
pressure of fifty pounds, and lifted against 
the axle. 

Ready to roll, these tires stand 104.8 
inches high, are nearly three feet wide, 
and will carry 41,200 pounds each through 
dirt and gravel at a speed of twenty-five 
miles an hour. Although they cost $4,285 
apiece, including a $375 tube, you can 
scarcely compare their mileage with the 
tires on your car, for they seldom roll along 
a paved highway. Regardless of cost, how- 
ever, men must move earth on rubber; for 
these tires supply the only springs on their 
bridgelike vehicles and make possible 
highway speeds over broken ground. 
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Round the 


"AKING pictures of places he 
has never visited provides an 
unusual hobby for Ernest E. 
> Draper, of Scarsdale, N. Y. Work- 
ing all day as a commercial pho- 
tographer, and teaching at night in 
the School of Modern Photography, 
he has no time to spare in visiting 
scenic spots of the world. So he 
does the next best thing, and re- 
produces them in miniature in his 
cellar workshop. His camera 
clicks, and he has a photograph 
simulating a Dutch windmill, a 
street scene in Algiers, a Rocky 
Mountain landscape, or a diver 
opening a treasure chest on the 
floor of the sea. Hung in salons, 
his views have been praised by 
4 critics, and show such realism that 
many a visitor insists he has stood 
at the very spot portrayed! 
Only the simplest of materials, 


MOUNTAIN SNOW SCENE. You may think 
you have seen the very spot shown in the photo 
above, but you haven't. It is a synthetic 
fing built up by Ernest E, Draper, table-top 
cameraman, from the simple materials below 


A reflector with a locust twig stuck on it for 
@ tree trunk forms the foundation of o hill, to th 
which is covered with cotton snow os seen below 


je, a sprig of arbor vitae 
‘ond more of the some mat 


World 


available to any cam- 
era fan who would like 
to try his hand at the 
novel pastime, are used 
by Draper to obtain his 
striking effects. Be- 
cause of the enormous- 
ly reduced scale of the 
table-top scenes, vari- 
ous mosses serve well 
for grass, locust twigs 
for tree trunks, and 
delicate sprigs of cedar 
for foliage. Cotton, 
sprinkled with ground 
asbestos and salt, 
makes convincing snow. 
Cardboard forms build- 
ings. Modeling clay, 
useful for human fig- 
ures and various ob- 
jects, also comes in 
handy for sticking 
trees and other features 
in place. Photogrephing the 
For a background, — finished, setting. 
Draper projects a lan- — 


‘on aTable Top 


tern slide upon a back- secon cree: 
@rop of tracing paper. fed on a trocing- 
Either a standard pro- paper screen by on 
jector or a photograph- _ enlarging comers. 


ie enlarger may be Note the lighting 
used. Backgrounds 

may also be drawn, painted, built up, or 
enlarged from actual photographs. A single 
100-watt bulb in a simple reflector illumin- 
ates the foreground; opposite it, a sheet of 
cardboard acts as a reflector to lighten 
the dense shadows that it casts. 


In order thot the snow may present the proper t +++ offer which the whole scene is cocted with 
ture to the eye of the camera, the cotton is first solt from @ flour sifter. Above, Draper sticks 
cut-out birds on gloss just back of the tree 
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Adjustable Reflector Socket 
Gives Controlled Lighting 


SuipiNc both in and out and up and down, 
the socket of a new photoflash reflector 
permits the user to center bulbs of various 
sizes and to determine beforehand just the 

type of beam the reflector will throw. By 
elevating the socket, midget bulbs can be 
focused to give off an even light, while de- 
pressing the socket permits the reflector 
to accommodate larger-size bulbs. Pulling 
the socket forward or pushing it toward 
the reflector governs the 
width of the reflected 
beam, The nearer the 
bulb is to the reflector, 
the narrower the beam, 
Like a convertible lens, 
permitting both wide- 
angle or telephoto 
shots, the new reflector 
enables the user to ad- 
just his lighting to dif- 
ferent conditions and 
for various effects. 


Note how the adjustable 
the bulb 
ctor. Right, 
Stieplodterineed boos 


Cotton Holds Tints in Color K 
COTTON BATTING, impregnated with colors for 
tinting photographs, is now supplied in kits for the 
amateur. After a bit of cotton is wound about the end 
of a pointed stick, it is dipped in water and the tint | 
is applied to the photograph. According to the 
manufacturer, the colors can be applied to prints of 
any type surface. If incorrectly applied, the tints 
can be eradicated with a chemical solution. 


a 
BY 


Spring Clamps and Rods 
Anchor Tripod Legs 


To PREVENT tripods from. slip- 
ping when set up on tile or 
smooth linoleum floors, a simple 
spring-clamp attachment has 
been marketed by an American 
manufacturer. The clamps, which 
can be adjusted to any position 
« on the legs of the tripod, anchor 
\ a trio of horizontal metal rods 

which prevent the legs from 
Color-impregnated cotton is wound on a stick ond moistened Spreading on slippery surfaces. 
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FOR CAMERA FANS 


Photo Abin for Staas 
Uses Loose-Leaf Binding 


AN ALBUM without pages is a new aid to 
filing choice enlargements. Between covers 
of transparent plastic material, a ring bind- 
ing holds narrow strips coated with adhe- 
sive and protected by a transparent cover- 
ing. To attach an enlargement to the strip, 
the covering is removed. 


Chemical Outfit Tones Pi 
Without Need of Bleaching 


PRINTS can be given a blue, brown, red, or 
green tone in a single operation by means 
of a new toning outfit which eliminates the 
necessity of bleaching the photographs. 
After the print is developed in chemicals 
that come with the kit, it is placed in the 
toning solution until the desired depth of 
color has been attained. Enlorgements are cemented to loo 


leaf strips 


Novel Swing-and-Tilt Lens Mount Corrects Distortion 


Distortion in snapshots taken at 
an angle can be corrected during en- 
largement by a new swing-and-tilt 
lens mount used in connection with a 
tilting easel. Objects in the picture 
can be lengthened or shortened by 
swinging and tilting the lens, Accord- 
ing to the maker, the entire picture 
can be focused sharply on the tilted 
easel without stopping down the lens. 


This enlarger lent mount is used 
with o filling easel, os at right 
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“Tripod” Stands on One Leg 


FINISHED in black lacquer and polished 
aluminum, a telescoping metal leg provides 
a steadying support for home-movie cam- 
eras. The fifteen-ounce accessory can be 
supported by a neck strap or on the ground. 


Darkroom Trays Identified 
by Bright-Yellow Corners 


YELLOW corners on rubber-coated dark- 
room trays show the amateur at a glance 
which tray holds a given solution, and let 
him use the same trays for the same solu- 
tions each time. The trays have one, two, 
three, or four yellow corners. 


ee 


The number of yellow corners on each tray labels it 


Tyro’s Kit Holds Everything from Camera to Enlarger 


EVERYTHING from a camera to an en- 
larger comes in an inexpensive beginner's 
kit recently marketed. The outfit contains, 
in addition to a fixed-focus camera and a 
midget enlarger, a reel-type developing 
tank, a darkroom thermometer and stirring 
rod, three plastic developing trays, clips, 
film, chemicals, printing paper, and a dark- 
room safe light. The kit enables the tyro to 
cover all phases of photography. 
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Using the enlarger ond eatel thot 
come with the outfit shown with 
all its accessories — including a 
camero—in the photo at the left 


POPULAR SCIENCE 


Many Built-In Accessories 


Feature Midget Camera 


Lirrie larger than a pack of cigarettes, a 
precision camera built by Swiss watch- 
makers and recently introduced in this 
country provides a surprising variety of 
features. Four built-in filters are selected 
by a small knob. There is a built-in ex- 
posure meter, a built-in sunshade, a self- 
timer, and devices for taking stroboscopic 
pictures, panoramas, and pictures at right 
angles. ‘The camera's midget tripod is no 
larger than a fountain pen and has a handy 
vest-pocket clip. 


Folding Darkroom 
Is Easily Stored 
When Not in Use 


‘WEIGHING only forty- 
five pounds, a light- 
proof, dustproof, col- 
lapsible darkroom is 
now available for 
apartment dwellers and 
those living in homes 
where a permanent 
darkroom is impossible. 
Assembled, it provides 
a working space 7’ 
long, 644’ high and 314’ 
wide. It can be knocked 
down in a few mo- 
ments and when folded 
forms a compact unit 
only 46” by 26%” by 
814". The folding dark- 
room is constructed of 
special, double-faced 
box board. 


Ideol for apartment dwellers, 
this roomy folding darkroom 
requires little storage space 
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Lever Ejects Movie Reels 


from Handy Container 


Press a lever and out pops the reel of 
home-movie film you desire from a new 
metal storage cabinet holding a dozen eight 
or sixteen-millimeter reels. When the cabi- 
net is opened, the side swings down re- 
vealing a strip beneath the film cans on 
which is written the contents of the various 
reels. Pressing the lever above the desired 
reel ejects the can holding it. 
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Phonograph-Disk Shutter Checker 


BY PLACING a specially marked paper disk on a phonograph 
turntable and photographing it with the turntable revolving, 
the amateur can test the speed of his between-the-lens 
shutter. The distance a dot on the circumference of the disk 
moves during the time the shutter 
is open varies according to the 
length of the exposure. 


Clipped to the edge of a tray, 
thermometer is out of the way 


Tiny Thermometer 
Clipped to Tray 


CLIPPING to the edge of a 
photographic tray, a midget, 
out-of-the-way thermometer 
gives a constant check on the 
temperature of chemical 
solutions used in the develop- 
ment of negatives, prints, 
and enlargements. The black 
expanding fluid in the ther- 
mometer is said to be easily Photographing the revolving disk on a phonograph turntable. The 
seen under safelights. developed film is projected on the disk's back to get shutter speed 


Apparatus Simp! 
Color Separation 


REVERSING the usual procedure 
for making color-separation 
negatives from color transparen- 
cies, a new darkroom appliance 
is said to produce improved re- 
sults, Ordinarily, the transpa: 
ency is placed in an enlarger and 
the image projected three times 
on panchromatic film, with a 
different-colored gelatine filter 
placed between the transparency 
and the film each time. The new 
method employs a special metal 
box containing a lamp that illumi- 
nates the transparency from be- 
hind with the gelatine filter in- 
serted between the light and the 
transparency. A camera holding 
panchromatic film is focused on 


_ % the illuminated transparency to 
J record the separation negatives. 
a ae ah The new procedure is said to 


In this outfit, the color filter is in the box with the light prevent fogging of the film. 
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Dea thetic ase t abieocaeaies Sree 


Our sourHern TOAD sweLis uP 
LIKE A BALLOON AND REARS HIGH 
A ON ITS LEGS WHEN FRIGHTENED 
OR ENRAGED 


THE INSTINCT TO KEEP FLYING IN 
ONE DIRECTION 15 SO STRONG IN 
MIGRATING BUTTERFLIES THAT THey HAVE 
BEEN KNOWN TO FLY THROUGH TUNNELS RATHER 
THAN MAKE A SLIGHT DETOUR/ 


W NIGHTHAWKS Always iv LENGTHWISE ON 
A BRANCH, NEVER CROSSWIGE LIKE OTHER 
BIRDS! THE REASON: TINY, WEAK FEET! 

INA BOTANICAL GARDEN IN THE SE" ™e 


CANARY ISLANDS 1S A HUGE WILD FIG 
ANG FOUR INCHES IN DIAMETER AttHousn some SHARKS LAY A 
|) réw esos In LeATHERN CASES: 
PEE ee, aR. AND: 4 USUALLY THE EGG STAGE IS PASSED 
BRANCHES TROM THe ROOTS UP USUALLY THE E06 STAGE IS PASSED 
THE YOUNG ARE BORN 
Weil DeveLoves? 


AS 


CENTRAL AND SOUTH AMERICA, THE FeRocious 
SMOKY JUNGLE FROG 
ANY LIVING THING UP TO TW 

Own BULK? 
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WASH THERMOMETER 
A handy item for users 
of electric washing ma- 
chines is this thermom- 
which shows the 
correct temperatures 
for washing many kinds 
of fabrics. Directions 
ore printed on the back 
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‘even can be placed on # 
The lid has a transparent wi hace of heat. 


TWIN CORKSCREW 
No tugging is needed 
to draw cork with 
the double corkscrew 
below. Turning the 
upper handle drives 
the screw home. Then 
the larger handle is 
turned to draw cork 


the 
Fostened to the 
it is turned until the 
condiment is at the bottom 
‘and the jar is removed for use 


CABINET DRIER. In od 
small articles of clothing, 
olly heated cabinet also warms 
room ond serves as a linen-supply closet 
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THREE-BLADED FRUIT KNIFE 
Built like @ hack saw, a new knife 
for slicing fruit ond tomatoes has 
three blades so thot it cuts three 
slices at a time. Blades are spaced 
about an eighth of an inch apart, and 
‘ore serrated for half their length 


PORTHOLE CHIFFONIER. Selecting o shirt is a simple 
matter with the new chest of drawers illustrated above. The 
windows in th compartment ma le to locate 
the color that is wanted without mussing the whole drawer 


EASILY EMPTIED CLEANER BAG. Designed to fit any 
bog-type vacuum cleaner, the dust bag shown at the 

ft hos @ sliding door through which dirt con be emp- 
tied into a metal container having o carrying handle 


BELLOWS AND POKER are combined in this ac: 
cessory for wood-burning fireplaces. In the handle 
is « small pump which blows air through the hollow 
poker shaft when the grip is worked back and forth 
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Applying the new floor finish. It within twenty-four hours 


Cheese Flavored by Hickory Smoke 


fe comes out of the “smoke house.” Hickory kindling is used 


HEESE, like tasty hams, now is being flavored with 
hickory smoke. In the process developed by experi- 
menters at Iowa State College, two metal chambers consti- 
tute the ‘smoke house.” In the first, hickory kindling burns 
to provide the smoke, which is piped to a second chamber 
above it. Here it comes in contact with small rectangular 
pieces of cheese, wrapped in parchment. The wrapping 
keeps the cheese clean, while letting the flavor penetrate. 
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“Concrete” Finish 
for Wooden Floors 
Put On with Brush 


RESEMBLING concrete but 
applied with a roofing or 
whitewash brush, as illus- 
trated at the left, a new 
“paint” prevents old wooden 
floors from splintering. Con- 
crete floors with a tendency 
to dust may also be treated 
successfully. Because of its 
extreme durability, the finish 
is recommended for places 
subjected to heavy foot traf- 
fic, such as steps, and porch 
flooring. Two coats give a 
glossy enamel surface. The 
finish dries in twenty-four 
hours, and may be obtained 
in four tints — green, red, 
brown, and gray. 


Phone-Book Hangers 
Keep Table Clear 


A CONVENIENT new set of 
hangers for directories, at- 
tached to the side of a home 
telephone table, keeps the 
top clear for consulting a 
shopping list or jotting down 
memoranda. Holders made 
of synthetic plastic, in dif- 
ferent colors, distinguish one 
phone book from another. 


Colored hangers hold directories 
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AUTOS 


Visit the Auto Show with Gus & Joe 
HOW YOUR 1941 CAR WAS TESTED 
Drivers Wilbur Shaw Won't Ride With 


Have you ever felt cross winds tug at your car on a 
windy day? Auto engineers use this big wind machine 
to produce the some effect when testing new models 


A new model hits the 
"bathtub" at Gen- 
eral Motors’ proving 
ground to show how 
iteanstand a ducking 


How much pedal pressure does 
it take to apply brakes at vari- 
ous speeds? Trial runs with this 
recording device tell the story 


ECAUSE engineers mounted toy-size 
automobiles upside down in a wind 
tunnel, your 1941 car will give you 
more mileage to the gallon than your 

last one. It holds the road better when a 
gust of wind strikes it, for test drivers have 
sped cars like it past the fifty-mile-an-hour 
blast of a giant propeller. Its greater stam- 
ina and resistance to wear are consequences 
of such bizarre experiments as giving gears 
an “artificial fever” in a radio furnace. 
‘The fact that the new cars excel the 1940 
models isn’t any happen-so. It’s the inev- 
itable result of unceasing research and con- 
stant trial at the great engineering labora- 
tories and proving grounds where new au- 
tomobiles are born. Within the portals of 
these fascinating places 
is to be found the story 
behind the new cars be- 
hind the show windows. 
Five thousand parts, 
not counting nuts and 
bolts, go into a typical 


The 1941 Buick is o 
oduct of countless 
tests and experiments 


Torpedo-type de: 
new Nash o wider 
and room fer four in the 


While @ cor runs on rollers on 
a roof, os at the right, a 
crophone picks up body noises 


in gives the 
id 


ront 


1941 car. To design them, and select the 
best materials available, research special- 
ists employ tools that would be the pride of 
any leading scientific institution. A giant 
spectroscope reveals which of the fifty-two 
metallic elements are present in an alloy 
under test, by telltale lines visible in a rain- 
bow of colors, while ultra-violet and infra- 
red photography detect other identifying 
lines invisible to the human eye. Transpar- 
ent plastic models of auto parts, examined 
under polarized or “one-way” light, show 
just where stresses are concentrated and 
make it possible to eliminate useless metal 


elsewhere. Employing a cathode-ray tube 


In the laboratory 
below, en: 

liste while on 
instrument re- 
cords any sign of 
a squeak or rattle 
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Roller-coaster hills on the Gen- 
eral Motors proving ground try 
cers under real road conditions 
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Spring-action tests on all 
four wheels insure riding 
ond handling qualities of 
the 1941 Pontioc, ot left 


like those used in televi- 
sion r an “electri- 
cal brain” combines 100 
fferent vibrations to 
which a car is subjected, 
and sums them all up in a 
luminous, wavy green 
line, that shows just how 
the compensating mech- 
anism for a “floating ride” 
must be designed. 

Styling and engineering 
meet each other halfway 
when a new body design, 
modeled in miniature from 
an artist's specifications, 
arrives at the wind tunnel 
for test: While the op- 
erator subjects it to a 


Though "new" to the publi 
the Studebaker below rep- 
resents research and trials 
equal to years of actual use 
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a Chrysler's offering, pictured at the left, 

hos the fluid clutch os optional equipment, 
The Packard below embodies sturdiness that 
like that seen in oval 


breeze of measured veloc- 
ity, sensitive meters and 
balances record its wind 
resistance in pounds. Only 
a slight change in the 
curve of a fender, or the 
slope of a rear deck, may 
markedly affect the en- 
gine power needed for 
maximum performance. 

Based on myriads of 
such tests, experimental 
cars must be built and 
given a lifetime of wear 
and tear in a few weeks. 
Thus any possible faults 
are discovered and cor- 
rected before a new model 
goes into production 
Since mistakes are ex- 
pensive, both to maker 
and consumer, buyers 
get the benefit in lower 
cost and upkeep, 

Speed lanes, hairpin 
turns, test hills, and 
torture” roads of 
gged blocks try (Ci 
tinued on paye 2 


Hudson's “symphonic styl- 
ing” offers full harmony 
of color between the body 
ond the interior trim— 
for the first time in a 
full line of stondard cars 


Running boards of the new 
Oldsmobile at the left are 
concealed when the doors 
ore closed. Another novel 
feature is a. silent-mesh 
transmission of latest type 
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GO TO THE SHOW 


"\¥ GUM, you're all starry-eyed!" Joe 
Clark ‘said to his Model Garage 
partner Gus Wilson as they started 
up the broad stairway of Grand 

Central Palace. 

“Sure I am!” Gus admitted without 
shame. “This New York Automobile Show 
always gives me a thrill, and I've been 
coming to it for a flock of years. I remem- 
ber my first show as plainly as if it had 
been yesterday—and it must have been 
thirty-five years ago. They held it in 
Madison Square Garden in those days—the 
old Garden. Cadillacs and Oldsmobiles and 
White Steamers and Autocars—those old- 
timers look funny when they dig them out 
now, but they were hot stuff then. But it 
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was an exhibit up in the balcony that inter- 
ested me most—a racing car called the ‘999’. 
‘There was a thin-faced, quiet-spoken sort 
of fellow standing by it in the booth, and 
somehow we got to talking. He told me that 
his name was Henry Ford and that he had 
built the car and driven it at better than 
sixty miles an hour on the ice out near De- 
troit. That was a thrill—talking to a fellow 
who had driven a mile a minute! But I got 
a bigger thrill when I got back on the main 
floor and a girl came along, all dressed up 
to kill, and happened to give me a look out 
of the darndest green eyes I'd ever seen— 
and that goes for now, too. It sort of took 
my breath away, and no wonder—I heard 
a fellow behind me say: ‘That was Anna 


ILES 
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Held who just passed us.’ Now, Joe, don't 
tell me you don’t know who Anna Held was!” 

“Yes, I know who Anna Held was,” Joe 
assured him. "She was long before my 
time, but I saw a movie all about her a few 
years ago. It was one of those historical 
movies,” he added unkindly. “I suppose it 
was the remembrance of that one look she 
gave you with her green eyes back around 
1905 that kept you from ever getting 
married!” 

“Well, I wouldn't go quite that fa: 
told him. “But I was young then— 

“Sure—you were young then,” Joe par- 
roted. “And now whenever you get close 
to a few new-style gas-buggies you go 
downright childish. I'll bet a quarter you'll 
come out of here talking about buying your- 
self a new car. Well, J won't—mine’s good 
for another two or three years. 

Gus grinned wisely as he handed over 
their tickets, and they started into the big 
exhibition hall. “Let's start by having a 
look—" he began, and was interrupted by a 
feminine voice. 

“Yoo-hoo! Yoo-hoo! Oh, Mr, Wilso1 

He looked in the direction of the hail and 
saw the talkative Mrs. Miller and her 
husband, Henry. 

“Oh, my gosh!” Gus muttered. “Why did 
it have to be her?’ 

‘We'll have to talk to them," Joe urged. 
“We've got to be polite—they’re darned 
good customers.” 

‘Mrs. Miller didn’t wait for them to make 
a move. She skipped over to them, talking 
as she came, 

“Oh, this is just wonderful!” she babbled. 
“You're the people I most wanted to see 


” Gus 


“The famous ‘Buick Bug!’ " said 
Gus. "Do | remember when it 
busted records right and left!" 
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Let's String Along with 
the Model Garage Partners 
As They Help the Millers 
Shop for a New 1941 Car 


By MARTIN BUNN 


here! T've been coaxing Henry to buy us a 
new car, and at last he has recapitulated— 
capitulated, I mean. Now you and Mr. 
Clark can help us pick out the one we 
should get.” 

“I said ‘maybe,’" her husband hedged 
glumly. 

“ ‘Maybe’ always means ‘yes,'" Mrs, Mil- 
ler said archly. “I'm sure it would save us 
money in the long ru 

“What sort of car are you people thinking 
of getting?” Gus put in to forestall an 
argument. 

“I just saw one I'd love to have,” Mrs. 
Miller said. “Henry hasn't seen it yet. Come 
on—let’s all go and look at it.” 

She led the way down an aisle lined with 
sleek 1941 cars, and Gus's quick and experi- 
enced eye noted that nearly all of them 
looked longer, wider, and lower than the 1940 
models, that many of them were more 
definitely streamline, that two-tone finishes 
were frequent, and that bumpers were more 
massive than any he'd seen before. But just 
as he was about to become vocal about 
some of his observations, Mrs. Miller 
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“That,” Gus told Henry M 
the principle of the fluid 


n 


brought up in front of a Super Eight 


Custom “180” Packard and announced 
brightly: “This is the one.” 

Gus looked at the big beauty. Then he 
looked at Henry and grinned. “That's quite 
a lot of automobile, Mrs. Miller,” he said. 
“Tt looks longer than last year's model,” he 


added to the salesman. 

“The wheelbases of all our models are the 
same as they were last year,” the salesman 
told him, “but the over-all lengths have 
been increased by five or six inches, and 
the hoods are two and a half inches longer.” 

“What I especially like about this particu 
lar car,” Mrs. Miller announced importantly, 
“are the really wonderful improvements 
you can have on it. This gentleman told me 
about some of them—mechanical refrigera- 
tion and air conditioning, for example. Just 
think, on the warmest day—" 

“That's a wonderful stunt,” Gus agreed, 
“but it's fairly expensive, isn’t it?” 

‘The salesman pressed a button on one of 
the doors and the open window above it 
closed smoothly. He pressed another but- 
ton and a glass partition slid noiselessly into 
place between the driver's and passengers’ 
compartments. “Power operated,” he an- 
nounced proudly. 


"THAT'S a new one on me,” Gus admitted. 
“Where's the gadget that runs it—un- 
der the front seat?” He examined the unit 
interestedly and nodded. “I see—a reversi- 
ble electric motor hooked up to a hydraulic 
pump with a reservoir tank, and a hydraulic 
cylinder for each window. Mighty clever!” 
‘The salesman realized that he was talk- 
ing to a man who knew his automobiles. 
“We have a number of improvements this 
year which I seldom mention to the ladies— 
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so few of them are interested in such 
things,” he said. “New connecting-rod bear- 
ings. And a new pressure cooling system. 
It operates at four and a half pounds above 
the atmospheric pressure on the low-price 
‘110’ and the ‘120’ models, and at seven and 
a half pounds above on the Super models, 
and raises the boiling point of the cooling 
liquid so as to permit warmer engine tem- 
peratures at all altitudes.” 

“That's interesting, 
like—" 

But the conversation had become too 
technical for Mrs. Miller. “I think we'd 
better look all around before we decide on 
anything,” she told the salesman. “Thank 


Gus said. 


* Mr. Miller said, “was telling 
me about a car—I don't remember which 
make he said it was—that hasn't got any 
gears to shift. That doesn't seem possible to 
me, but if there were such a car it might be 
a good one for my wife to drive. She's al- 
ways getting stalled shifting gears, and you 
know how she chips transmission teeth!” 


"\/OU'RE thinking about cars which have 
what they call the liquid clutch,” Gi 
said. “There are several of them. There’ 
the Oldsmobile exhibit over there. Let's 
have a look at their Hydra-Matic Drive— 
it’s mighty interesting. But, say—we've lost 
your wife and Joe. 
“Oh, they'll be all right—we'll run into 
them somewhere,” Henry said with more 
than a touch of relief in his tone. “I want 
to take a look at this new stunt you're talk- 
ing about.” 

“It isn’t altogether new,” Gus explained. 
“The Oldsmobile people are continuing it 
from last year, as optional extra-cost equip- 
ment. Know how it works? 
Henry admitted. “I guess I'm 
Sunday driver who doesn't know 


“you sell electric fans 
in your hardware store, so you know some- 
thing about them. Now, suppose you hooked 
one fan up to a wall plug, placed another 
fan, not hooked up, facing it and about an 
inch away, and then switched on the fan 
you had hooked up. What would the other 
fan do—the free one?” 

“Tt would turn, too. 

“Right!” Gus said. “In other words, the 
power would be transmitted from the driven 
fan to the free fan through the air. Well, 
that’s the principle of the fluid clutch. But 
it’s worked out in the form of a liquid 
coupling in which oil takes the place of air. 
‘Two rotors are placed in a case filled with 
oil. One of them is driven by the engine. 
It transmits the power through the oil to 
the other rotor, which drives the car's 
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wheels, In the Hydra-Matic drive the liquid 
coupling is used in connection with an 
automatic-transmission assembly. ‘There's 
no clutch pedal, and no gearshift. Instead 
there's an automatic control just below the 
steering wheel. It has four positions—neu- 
tral for parking, high for normal driving, 
low for steep hills and heavy going, and 
reverse for backing. After you flip the lever 
into high you don't have to move it for 
normal driving—you step on the gas pedal 
when you want to go, and step on the brake 
pedal when you want to stop. 

“Well, here are the Oldsmobiles—three 
sixes and three eights, varying in size and 
price, but all mighty pert and modern look- 
ing. Built-in running boards which are ex- 
posed only when the doors are opened. 
Sealed-beam headlamps—they make night 
driving safer. One-piece hood—when you 
lift it you can get at any place in the engine 
compartment without being a contortionist. 
‘And Hydra-Matic Drive, if you want to pay 
extra for it. Lots of interesting features.” 

Henry Miller shook his head in admira- 
tion. “You're a wonder, Gus,” he said. “You 
just take one look at these new cars, and 
you know all about them.” 

“Tl let you in on something,” Gus con- 
fided. “This is my second trip to the show 
today. I came down to town early, and 
when I met Joe for dinner I told him I'd 
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showed him the new 
larger brake drums ond 
many other safeguards 
to protect cor drivers 


gone to a movie to kill time after I'd fin- 
ished my errands. Don't let on to him, or 
he'll never stop kidding me about it—he 
thinks I'm a nut on cars, and I guess he's 
right! That reminds me, there's one I 
missed this afternoon that I want especially 
to see—that new Nash ‘600’ they brought 
out to compete with Chevrolet, Ford, Plym- 
outh, and Studebaker in the low-price 
field. I met an old friend of mine who's a 
big shot with the Nash people now, and he 
told me that they'd spent three years de- 
veloping and road-testing it, and seven 
million dollars getting it into production, 
Let's go and have a look at it. 


“{_JERE'S their exhibit,” Gus said a min- 

ute or so later. “And there's the new 
'600'—it's a classy-looking bus, isn’t it, with 
its torpedo-type body and two-tone finish. 
It's a good-size car, too—194 inches over all, 
George told me, with full three-passenger 
seats. He said that it’s built like a bridge— 
that the body and frame are a single welded 
unit, light, but twist and rattleproof. 
Another new feature is the spring sus- 
pension—coil springs on all four wheels, 
in tubes and integral with the shock ab- 
sorbers—it’s a European idea. The car has 
a six-cylinder engine with’ the manifolds 
sealed into the block, and they claim that 
an average good driver can get between 
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twenty-five and thirty miles out of a gallon 
of gas. Those other Nash cars are the 
Aeropowered Ambassador Six and the Aero- 
powered Ambassador Eight. They're in 
the low-medium and upper-medium price 
groups, and they both have twin-ignition, 
valve-in-head engines—they claim it’s the 
nearest thing to an airplane power plant 
that you can get in an automobile.” 

“You say this Nash ‘600’ was brought out 
to compete with some 
other cars. Well, let's 


to Chevrolet and Ford, admiring each in 
turn, Both featured a host of new mechani- 
cal, accessory, and design improvements 
besides carrying over from last year such 
advanced ideas as steering-column gear- 
shift and sealed-beam headlights, with 
Chevrolet again featuring the vacuum- 
power shift and larger Tiptoe-Matic clutch, 
Ford, Mercury, Lincoln-Zephyr, and Lin- 
coln—all newcomers to the Auto Show this 
year—were gone over 
from bumper to 


Bo and look at those 
other cars,” Henry 
suggested. 

Gus grinned at him. 
“You're getting the 
show bug!” he said. 
“All right—I'm with 
you as long as my 
dogs hold out. Here's 
the Studebaker exhib- 
it. Their Champion 
is in the low-price 
group. They've upped 
the horsepower of its | 


GUS SAYS: 


Each year | wonder how the new cars 
con be any better than last year, and 
each year at this time | find out! | tic 
They just keep on coming up with | 
more safety, power, economy, com- 
| fort, and looks! Gosh! I'm begin- 
| ning to talk like the car ads, myself! | 


bumper by Gus’s ap- 
praising and approv- 
ing eye. 

‘Moving on, they ex- 
amined the smart tor- 
pedo-bodied Pontiacs. 
Henry was enthusias- 
over their big, 
comfortable bodies, 
and Gus over their 
precipitation-type oil 
cleaners and new-de- 
sign safety steering 
wheels. 


six-cylinder L-head = 
engine to eighty by 
making some changes in the cylinder head 
and the spark plugs. The car’s longer and 
wider than last year's model, but by cutting 
down dead weight they've kept it under 
2,500 pounds. Notice that there aren’t any 
running boards? Those larger cars are the 
Commodore and President lines. You can 
get the new slipstream Land Cruiser model 
in either. Well, we'd better be getting 
along, Henry. There's a lot more to see in 
this show.” 

‘They got along. Gus halted shortly to 
talk with one of the Plymouth salesmen. 

“How'd Plymouth step its motor up to 
eighty-seven horsepower?” he queried. 

“New camshatt lifters," was the prompt 
reply. “They raise the intake valves quicker 
and farther, letting more gas and air enter 
the cylinders with a rush. There's a new 
intake manifold, too, that distributes the 
vapor better to all cylinders. They've added 
new bearings with five times the life of the 
old ones. And that’s not all. That added 
power is multiplied still further with new 
rear-axle ratios that give better getaway 
and pick-up. And a higher gear ratio in 
second speed lets you use it for most of 
your starting, without bothering with low, 
unless you get in a snowdrift or mud. If 
customers want it, they can have a Power- 
matic gearshift that uses vacuum to do 
most of the work. In addition, there’s a 
new oil cleaner and air filter. . .” 

“Hey Gus,” Henry managed to get in. 
“Our time's getting short.” 

‘Thanking the salesman, they moved on 
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They looked at the 
Grahams — especially 
at the new Hollywood Custom model, a 
long, racy-looking car with a body wider 
than it is high, and its floor only twelve 
inches from the pavement. 

Then they looked at the Chryslers— 
longer, wider and lower than the 1940 
models. “They all have fluid drive—it's 
standard equipment on all eights and on one 
Windsor model. It’s optional on the other 
Windsors and the Royal,” Gus said. “It’s the 
same fundamental idea as the Hydra-Matic 
Drive, but it’s worked out differently. 
Chryslers have conventional transmission 
assemblies and clutch pedals, but under 
average driving conditions you can shift 
into high at the start of a long trip and stay 
there the rest of the way. On these '41 cars 
they've combined fluid drive with automatic 
safety control which suits the gear ratio 
to every normal driving condition, keeps 
the car under positive control, and auto- 
matically protects the driver on hills, in 
traffic, and on snowy or slippery roads.” 

“That fluid-drive idea sounds lik 
mighty good thing to me,” Henry said. 
you say that some other cars have it?” 

“Yes,” Gus told him as they approached 
the DeSotos. “To name a couple more, 
DeSoto and Dodge. And on DeSoto it comes 
with a new transmission. But DeSoto is also 
available if you wish with a regular trans- 
mission to which a vacuum-type gearshift 
booster can be added. 

“Those new safety rims on most of the 
Chrysler line keep you from throwing a 
tire when you (Continued on page 241) 
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With an airplane-type motor ond front-wheel drive, this fully streamline cor makes 115 miles an hour 


Is This the Motor Car of Tomorrow? 


EPLETE with striking innovations, a 
motor car of tomorrow that is ready to 

roll on the highways of today, is part of 
he Electric Utilities exhibit at the New 
‘ork World's Fair. Within an air-condi- 

tioned, noiseless body, the driver sits be- 
hind an instrument panel holding more 
than a score of dials and switches. Above 
the panel is a green-tinted, nonglare wind- 
shield, and below a special crash board pad- 
ded with cork and sponge rubber. Doors are 
without handles and swing open at the 
touch of a button. Easily removed panels 
of duralumin seal the underside of the car 
against dust and mud, and eleven types of 
rubber, placed at vibration points, prevent 
rattles. An all-wave radio, with two speak- 
ers and an airplane-type, concealed an- 
tenna, can be tuned in from the instrument 
panel. The driver operates the car through 
an electric gearshift. Four persons can 
sit abreast on the wide front seat, which 


formed of molded rubber to eliminate 
vibration and road shock. Powered by an 
airplane-type engine, this car of the future 
can reach a peak speed of 115 miles an hour. 


Note the crash board 

neath the dash, the padding 
of the top, and the hinged 
section of the roof to make 
it easier to get in ond out. 
Above, view of power plant 
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Mirror Kills Glare 
of the Car Behind 
for Night Driving 


INSTANTLY convertible for 
day or night driving, a new 
rear-view mirror cleverly turns 
a familiar optical defect into 
an advantage. Look slantwise 
into an ordinary mirror, and 
you see double. The silvered 
backing reflects ninety per- 
cent of the light, giving a 
strong image; and the outer 
surface of the glass reflects 
ten percent, giving a weak or 
“ghost” image. By using glass 
of wedge-shaped instead of 
flat cross section, the new car 
mirror separates these two 
images. In the daytime, it is 
turned so that the strong re- 
flection from the silver back- 
ing shows the road behind. At 
night, tilting it slightly up- 
ward eliminates the bother- 
some glare of following head- 
lights, which, however, remain 
plainly visible by their dimmed 
“ghost” reflection from the 
glass surface. Dotted lines in 
the accompanying photographs 
represent the reflection from 
the silvered part of the mirror, 


“PiriNG” light around cor- 
ners through plastic rods, first 
applied in surgery, now finds 
wide industrial use in a special 
flash light for auto mechanics 
Zz and radio men. Interchange- 
DH) able rods of various shapes 

direct illumination to hard-to- 

get-at places. One type, with 
a powerful little magnet em- 
bedded in its tip, can lift parts 
weighing up to three quarters 
of an ounce. Standard cells 
power the light, 


iped-light” flosh in use. At the right, 
it is fitted with a magnet fo pick up parts 
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Car-Battery Charger Does the Job While You Wait 


RECHARGING your 
car's battery while you 
wait, a new portable 
unit takes an average 
time of only twenty- 
seven minutes, accord- 
ing to the maker. Thus 
the operation may be 
performed simultane- 
ously with other serv- 
icing. A special motor- 
generator set—the 
secret of the speed-up 
method—automatically 
varies the charging 
rate to maintain the 
maximum input that 
the battery's changing 
voltage and internal 
resistance will safely 
allow. Electric dials 
permit a preliminary 
sixty-second check-up 
on the battery, which 
need not be removed 
from the car either for 


testing or charging. This unit will charge the battery while you are having your car greased 


Night-Driving Glasses 
Use Wire-Mesh Lenses 


“BLINDERS” of wire mesh in new 
spectacles designed for night driv- 
ing are said to shield the eyes from 
the glaring headlights of oncom- 
ing cars. Mounted in an eyeglass 
frame, the screening absorbs enough 
light to prevent retinal fatigue, 
without interfering with safe vision. 


Wire screening in place of gloss lenses 
cuts down the light that reaches the eyes 


Quickly Installed Air Cooler 
for Warm-Weather Driving 


INSTALLED or removed in a few minutes, the new 
air cooler shown above fits any make of car. Filter- 
ing and purifying the air besides lowering its tem- 
perature by evaporating a supply of water, the device 
operates automatically while the car is in motion. 
A pair of enterprising operators discovered a way 
to make a tidy summer profit with a supply of the 
conditioners. One rented them to west-bound tourists 
at the Needles, Calif, gate of the Mohave Desert, 
while his partner collected and re-rented them to 
east-bound motorists at San Bernardino, 
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Witiam KNUDSEN, BORN IN COPENHAG! lusts BEFORE ts at BIRTHDAY, KNUDSEN 
DENMARK, IN 1879: WAS CHRISTENED *Sicnius U.S. AS HE WAS WALKING DOWN 
WILHELM POUL KNUDSEN. ASA BOY NE WORKED SHE GANGPLANIG AN OFFICIAL SHOUTED, 

IN ABICYCLE SHOP-AND HELPED BULDATANOEM, “HURRY UB“ANO KNUDSEN NAS BEEN 

THE FIRST SEEN IN THE DANISH CAPITAL HURRYING EVER SINCE 


© His FIRST JOB IN AMERICA WAS AT THE | Wren WINTER CAME THE SHIPYARD CLOSED 
SEABURY SHIPYARD IN MORRIS HEIGHTS, Nal DOWN, BUT KNUDSEN FOUND ANOTHER JOB IN 
AS & REAMER ON TORPEDO BOATS, THE SALAMANCA, N.Y., ROUNDHOUSE OF THE 
He EARNED $1.75 A DAY ERIE RAILROAD. HE WORKED SEVEN NIGHTS A 
WEEK REPAIRING BOILERS FOR $100 A MONTH 


ASSISTANT SUPERINTENDENT IN 906. HE 
BOUGHT AN AUTOMOBILE TO CELEBRATE 
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THE CAREER OF 


WILLIAM KNUDSEN 


Out KEIM, AND sooN 
CHARGE OF ALL FORD ASSEMBLY PLANTS 


‘THe WorLD WAR PUT KNUDSEN BACK IN 
SHIPBUILDING. HE WAS GIVEN THE JOB OF 
TURNING OUT FORD'S SUBMARINE CHASERS 
FOR THE GOVERNMENT, WHEN THE WAR ENOED, 
FORD MADE HIM HIS PRODUCTION MANAGER, 


In 1922 Knuosen 
| BECAME VICE PRESIDENT 
AND GENERAL MANAGER 


"Two YEARS LATER, KNUDSEN WAS ELECTED 
CHEVROLET'S PRESIDENT. IN 1933, HE WAS 
MADE EXECUTIVE VICE PRESIDENT OF 


GENERAL MoToRS AND IN 1937 
BECAME PRESIDENT 


LAST SPRING, THE IMMIGRANT WHO HAD 
ARRIVED AT ELLIS ISLAND FORTY YEARS BEFORE 
WAS SUMMONED BY PRESIDENT ROOSEVELT 
AND GIVEN HIS GREATEST JOB 
THE SUPERVISION OF AMERICA'S VAST 
INDUSTRIAL DEFENSE PROGRAM 
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EIGHT CAR TIPS FOR 


1 A HOMEMADE STETHOSCOPE for diag- 

nosing motor ills is easily assembled 
from the reproducer head of an old 
phonograph arm and a length of %” 
steel rod 18” long. File one end of the 
rod, as shown in the inset at right, to 
fit the needle holder. Holding the re- 
producer up to the ear and moving the 
other end of the rod around on the 
engine block will quickly locate most 
engine noises.—C.O.M, 


2 REPAIRS TO DENTED FENDERS are facili- 

tated with an ordinary small bench 
vise used as illustrated at the right. 
First the vise jaws are opened wide 
and placed against the top of the 
fender so that the dent is between 
them, if small, and along their edges, 
if large. Tap the underside of the fen- - 
der with a hammer to bring it back to . f 


FILE TO FIT 
NEEDLE HOLDER 


shape. Shifting the jaws of the vise 
around the dent improves the job. By 
turning the vise in various positions, 
its rounded jaws can be made to con- 
form to the fender curves—R.J.W. 


3 FOR WORKING UNDER A CAR, a piece of 
sponge rubber about 1” by 3” by 8” 
in size sewed onto the back of a me- 
chanic's cap provides a soft cushion 
wherever he rests his head. Besides 
providing comfort, the cushion will 
eliminate any possibility of bruises 
and cuts should a slipping tool or 
dropped part cause the worker to jerk 
his head backward and downward 
against the floor.—N.B. z PIECE OF SPONGE RUBBER 
SEWED TO CAP SERVES AS 
HEAD CUSHION 
4 BUILT INTO THE HUB CAP OF a rear- - TRLCUCICIIRCR 
mounted spare wheel, an old dome 2 FOR DOME Light 
light obtained from a junk yard can be 
a serviceable and decorative backing 
light for your car. Cut a circle in the 
hub cap large enough to take the fix- 
ture, to which a single-wire lead and 
plug are attached. Then solder the fix- 
ture to the cap to hold it and provide a 
“ground.” Connect a wire from the —— 
socket by means of a plug and long i i : DOME LIGHT 1S 
wire to a switch on the dash, and ~ aimee ele 
thence to one ammeter terminal. When 
you change a tire, switch the hub caps, 


too, so as to keep the light on the © Light ips paiver 
rear of the car.—S.A.T. SS WHEN Backine 


146 AUTOMOBILES POPULAR SCIENCE 


AMATEUR MECHANICS 


Fe Socket mae 
“OF SHEET OF 
INNER-TUBE 
RUBBER 


LAYER OF HEAVY 
FELT KEEPS 
‘TOOLS FROM 
RATTLING 


Boxwoon sides IRB 
2 HIGH < eee 
; i WAL 


BOARD 
BOTTOM 
SIZE DETERMINED 
BY SPACE 
AVAILABLE 
UNDER CAR'S 


WRINGER CLAMPED ON BUMPER 
FOR WRINGING OUT CHAMOIS SKIN 


55 SALES RECORDS AND OTHER data are 
stored close to a salesman’s samples 
under the deck of his business coupe if 
the device shown in the accompanying 
sketch is used. A sheet of inner-tube 
rubber fastened to the underside of the 
compartment lid with strips of elec- 
trician’s rubber adhesive tape, as in- 
dicated, will keep all papers clean, 
handy, and dry. Motorists other than 
salesmen will find such a pocket use- 
ful for storing booklets, spare maps, 
and other papers not needed continu- 
ously in the front seat—G.E.H. 


6 RIDDING VALVE STEMS OF carbon and 

oil “varnish” can be accomplished 
speedily by simply inserting each 
valve stem in turn in the chuck of a 
drill press, turning on the drill, and 
holding a strip of fine sandpaper light- 
ly against the stem as it spins. Do not 
let the sandpaper touch the faces of 
the valves.—H.. 


7 SET UNDER THE HOOD IN THE unused 

space up ahead of the radiator in 
many cars, a tool box made as shown 
at the left is extremely handy. I made 
one for my car out of box wood, with 
a bottom of ordinary wall board. A 
felt lining in the bottom keeps the 
tools from rattling. Naturally, the 
shape and dimensions of the box are 
determined by the space available in 
your car.—A.E.0. 


8 DRYING A CHAMOIS QUICKLY and often 
while putting the finishing touches 
on a car Wash is a tedious operation 
when it must be done by hand, I found 
that an old clothes wringer could be 
used to cut the work down consider- 
ably. Whenever I wash my car, I 
clamp the old wringer on the end of 
the front bumper and set my rinsing 
pail in front of it. As often as neces- 
sary I souse the chamois in the water 
and run it through the wringer. At 
some spot on the rear or front bump- 
er of nearly any car, space can be 
found where the wringer can be 
clamped. Otherwise, any convenient 
support located near the scene of 
operations can be utilized—LJ.B. 
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Wilbur Show, 
‘ace speed d 

mon, at his 
race's. wheel 


MERICA’S most spectacular ex- 
ample of a home-town boy who 


has made good—at home—is 
Wilbur Shaw. 

When his low-slung Maserati racer, 
slashing through rain, flicked past the 
checkered flag at the end of the 500-mile 
Indianapolis classic, last Memorial Day, 
it carried him to undisputed position as 
ace of the racing drivers. Three times, and 
twice in succession, he has led the field 
across the finish line. He is the greatest 


Rolling off the track into the “bull pen” 
reserved for the winner. Below, the start 
of the 1940 Memorial Day classic. Shaw is 
at the center of the first rank of cars 


4 


Undisputed king of the speedway, Shaw crosses the fini 


IS HIS 


BUSIVESS 


line for his third Indianapolis victory 


WILBUR SHAW, Three-Time Indianapolis 
Winner, Has Raced 40,000 Miles to Success 


money winner in the annals of the historic shields, a circular piece of glass clamped to 
track, The brick oval on the outskirts of the the steering post in front of the driver. 

Indiana city has proved a $180,000 gold ‘That early dust cloud was symbolic. Shaw 
mine for Indianapolis's “car-crazy kid" who _ has been raising the dust ever since and has 
used to pedal his bicycle fourteen miles just been going faster and faster in the process, 


to catch a glimpse of his he- 
roes thundering into banked 
turns on practice spins. 

If some one had followed 
Shaw around with a candid 
camera, recording in snap- 
shots the most dramatic 
events of his life, the first pic- 
ture would show a cloud of 
dust rising from a gravel 
road in the year 1910. Just in 
advance of the cloud was 
Wilbur Shaw, steering his 
first automobile at the age of 
seven. Scorching along at 
twelve miles an hour, he sat 
on the lap of a neighbor, 
gripping the wheel of a pio- 
neer “Cole 8” and peering 
through the earliest of wind- 
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By the time he was 
ten, he was spending so 
much time at the speed- 
way that even the drivers 
knew him. He still re- 
members the thrill he got 
when the first of these 
kings of the roaring road 
spoke to him, “I wanted 
to drive a racing car so 
badly," he recalled when 
I talked to him the other 
day in Indianapolis, “that 
I could almost taste it!” 


First American driver 
to wear a crash helmet, 
he now also uses a po- 
larized -light visor to 
Kill glore on the track 
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TEN DRIVERS 


I’M AFRAID TO RIDE WITH—— 


optitee 


| THE INDECISIVE DRIVER 
He can’t make up his mind... . is too slow 
on the trigger . . . starts to do this and 
then changes to something else . . . gets 
flustered in an emergency. 


2 THE COMPETITIVE DRIVER 
He sticks out his jaw 
and steps on the 
throttle whenever acar 
starts to pass ... tries 
to beat the train to the 
crossing . . . is always 
ready for a race with 
anyone, anywhere, any- 
time... thinks every highway is a speed- 
way... takes dangerous chances to win. 


3 THE SEE-HOW-GOOD-I-AM DRIVER 

He is always showing off his skill at the 
wheel ... trying to impress his passengers 
... give them the thrill of their lives . . . 
sees how close he can come to telephone 
poles and how fast he can make the turns. 


4 THE SLEEPY DRIVER 

He drives himself as 
well as his car... 
keeps on after he should 
stop .. . dozes at the 
wheel and comes to 
with a start . .. thinks 
= he hasn't time for a 
stop by the side of the road and a short 
catnap ... a pause that may save his life. 


5 THE WEAVING DRIVER 

He spends half his time on the wrong side 
of the road .. . weaves in and out of traffie 
... cuts around other cars and ducks back 
in line just in time to avoid a head-on col- 
lision. 


At seventeen, he quit school to drive for 
Bill Hunt, a local manufacturer of dirt-track 
racers. His machine, however, wasn’t one of 
Hunt's hundred-mile-an-hour speedsters. It 
was a pick-up truck, rolling about the 
streets of Indianapolis on errands. Every 
time the youthful Shaw discovered an auto- 
mobile part nobody wanted, he cleaned it up 
and put it in a special pile of his own in one 
corner of the garage. Finally he had enough 
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6 THE TOO-OBSERVANT DRIVER 
He keeps looking back at 
cattle in pastures... 
crops in fields . . . pretty 
girls on the sidewalk... 
watches everything but 

the road ahead . . . enjoys 
himself without ever real- 
izing his danger. 


7 THE JERKY DRIVER 

He can't keep a steady pace... goes fast 
for a while, then slows down without re- 
spect to road conditions . . . snarls up 
trafic and prevents other cars from hit- 
ting an even pace. 


8 THE DRINKING DRIVER 

He always thinks everything is under con- 
trol... that he is better than he is... . 
speeds and takes chances without realiz~ 
ing it. 


9 THE TALKATIVE DRIVER 
He can’t decide wheth- 
er his conversation or 
his driving is most im- 
portant Keeps 
turning around to see 
if the passengers in 
the back seat are 
listening. 


10 THE PREOCCUPIED DRIVER 
He has something on 
his mind . . . is always 
concentrating on some- 
thing besides his driv- 
e ing .... comes to with a 
start just as he is head- 
ing for the ditch, a fire 
hydrant, or a lamp-post 


parts to fit together into a racing car. About 
this time, one of Hunt's drivers demolished 
his machine in a race at Winchester, Ind. 
haw got the motor and his home-grown 
racer was complete. 

It showed plenty of speed. But it also 
showed plenty of mechanical “bugs.” No 
sooner Was one defect ironed out than an- 
other appeared. To this day, Shaw refers 
to it affectionately as “the world’s worst 
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bag of bugs." On July 4, 1921, 
at the half-mile dirt track in 
Lafayette, Ind, eighteen- 
year-old Wilbur Shaw shot 
away at the start of his first 
race, “Cotton” Henning, now 
his head mechanic, was one 
of the competing racers. At 
the end of two laps, Shaw, 
hitting a turn wide open, 
went straight out through 
the fence, crashed, rolled like 
a ball and got to his feet un- 
hurt, The other Hunt drivers 
helped him hammer out the 
bent places in his car and get 
it rolling again after the meet 
was over, Then they all raced 
back to Indianapolis just for 
the fun of it! 

Tearing down fences at 
various tracks in the Middle 
West kept Shaw busy the 
rest of the summer. He had 
a racing heart without the 
skill of experience. He tried 
to hur! his car into every turn 
with the throttle against the 
floor boards. Usually, before 
the end of a dozen laps, he 
had disappeared from the 
track in a cloud of splinters. 
But, each time, the young 
“fence buster” escaped in- 
jury. In preparation for rac- 
inj 


Before the stort of o race, Show has a parting word with "Cotton" 
Henning, his head mechanic. Henning was a rival in Shaw's first race 


he had practiced tumbling and gym- into the cockpit to get maximum protection. 


nastics so he could fall and roll without All told, Shaw has been in more than 200 
breaking bones. In addition, whenever he crashes. Yet he never has been seriously 
saw a crack-up coming, he “went to the hurt. Today, after nineteen years in the 


racing game, he is unscarred, Athletic and 
clean-cut, he looks as 
though he had been cast 
in the role of racing 
driver by a Hollywood 
director. 

By the end of that first 
summer, the boy driver 
was demonstrating that 
he was a “natural.” The 
season ended in a blaze 
of glory. At the old Haw- 
thorne Track, in Chicago, 
his “bag of bugs” led the 
field to carry off the cov- 
eted Bernbach ‘Trophy. 
There followed years of 
dust eating at leading 
tracks throughout the 
country. During one race, 
at Detroit, dusk closed in 
before the contest ended 
and when one car went 


the Maserati motor. As part of his preparation Out through the fence 
for a contest, ips tune the cor to os neor perfection os possible Shaw saw two others fol- 
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low it like sheep. Another 
time, at Peru, Ind., the 100- 
mile speed battle was fought 
during a snowstorm with 
the white flakes striking the 
faces of the drivers like 
birdshot. By 1929, Shaw 


was at the top of the game. 
In eleven championship 


he carried off nine 
firsts. The American Auto- 
mobile A\ ion named 
him the year’s National 


Dirt-Track Champion of the 
United States. 

‘Two years before that, in 
1927, he had achieved his boyhood goal. 
When the varicolored cars roared down the 
brick straightaway at the start of the Mem- 
orial Day race, Shaw was hunched over the 
wheel of one of them. Screeching along the 
surface of the 3,200,000 bricks that form the 
vast, banked oval, he fought his way past 
veteran drivers and landed in the money, 
placing fourth. 

‘Year after year, since then, Shaw has 
been one of the thrill drivers of the his- 
toric track. In the last four races, he has 
come in first three times and second once. 
In the last seven races, he has averaged 
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Show wipes dust off his visor with a 
piece of chamois tied to the steer- 
ing wheel by on elastic cord. In the 
photo below, Shaw shows how he holds 
the wheel during the grueling five 
hour grind of the 500-mile race clossic 


The photo ot the left 
shows the crosh but 
ton on the wheel for 
cutting the ignition 
if @ crash is threatened 


more than 100 miles 
an hour without the 
aid of a relief driver. 
Counting both trial 
runs and races, Shaw 
has chalked up more 
than 20,000 high-speed 
miles at the Indian- 
apolis oval 


In preparation for 
a race, he trains like 
a track athlete. He eats light meals. Break- 
fast, for example, consists of bouillon and 
bread and milk. This year, he tried taking 
gelatin for three weeks before the race as an 
aid to stamina, and believes it did him good. 
The constant vibration of the rocketing 
cars leaves the drivers sore from head to 
foot at the end of a 500-mile grind. During 
the four hours and twenty-four minutes it 
took to complete the 1937 race, Shaw had 
eleven pounds hammered off by the jarring 
of the brick bowl. 

In the saga of this speedway, some of the 
outstanding mo- (C 
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In the. upy 
crutch" which holds o flat tire off the road until 


picture, Lorry Kieffer demonstrates the use of 
it can be changed 


Dolly Spares Flat 
While You Drive 
to Nearest Garage 


‘THE dilemma of motorists 
—whether to change a tire 
and soil a good suit or drive 
the flat to a service station 
and risk ruining the tire— 
seems to have been solved 
by a simple device produced 
by Larry Kieffer, of Phila- 
delphia, Pa. It is a light- 
weight, three-wheeled dolly 
which can be carried in the 
luggage compartment of 
any car. In case of a flat, 
the dolly is placed in line 
with the wheel and a spiked 
bolt is screwed down to en- 
gage the surface of the 
road and prevent the dolly 
from moving. Then the 
wheel is run up into the 
cradle of the dolly, which 
holds the injured tire from 
contact with the ground 
during the drive to the 
nearest service station or 
garage. A swivel wheel 
makes steering possible, 


is “cor 


Dashboard Keyboard Operates Car-Exhaust Calliope 


UNDER the hood of the automobile owned 
by Leo Feuchter, of Ironton, Ohio, is a 
homemade calliope which is powered by the 
exhaust of the engine and played by means 
of an organ-type keyboard at the right side 
of the dashboard. Depending upon the 
speed at which the motor is running, the 
sound of the calliope can be heard from six 
to eight blocks away. To start the music, 
the operator presses a pedal, diverting the 
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exhaust gases into the instrument. The 
range of the calliope is two octaves. 
Feuchter, a sixty-five-year-old automobile 
mechanic, designed and constructed the 
unique installation, which has attracted 
wide attention in parades and at conventions. 


Calliope pipes installed under the hood of a 
cor. Played with the two-octave keyboard seen 


cat the left, the instrument uses exhaust gas 
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Battery Pliers and 
Terminal Wrench 
Are Servicing Aid 


TWo tools in one are pro- 
vided for the service man 
by a new pair of battery 
pliers shown in the illustra- 
tion above. The angle of the 
jaws enables the pliers to 
grip corroded or damaged 
battery-terminal nuts, while 
at the end of each handle is 
a box-wrench opening,” one 
% inch and the other 9/16 
inch, for use with noncor- 
rosive-type terminals. The 
new drop-forged, triple- 
plated tool is made of 
chrome-vanadium steel, 


Two of the new fans, showing the 
variable-pitch blades controlled 
by a thermostat in the radictor 
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New-Type Reflector 
Is Flameless Flare 
for Stalled Vehicles 


MoLED reflectors that 
give off a brilliant red warn- 
ing light when struck by 
beams of the headlights of 
an approaching car are now 
available for use as “flame- 
less flares” behind stalled 


trucks or automobiles. The 
disks of plastic material are 
contained in a metal hous- 
ing with hinged covers. 
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Spray Gun To Reach 
Car Squeaks Fits on 
Oil Can‘s Screw Top 


ELIMINATING car squeaks 
is simplified by the use of a 
new spray gun which fits 
any standard screw-top can 
of oil and throws a fine 
stream of the lubricant as 
far as the entire length of 
the car. The inverted feed 
system enables the spray 
gun to use the last drop of 
oil in the can. The fact that 
the can is directly over the 
handle of the unit makes 
the gun easy to operate, the 
manufacturer declares. 


VARIABLE-PITCH blades on a new automobile cool- 
ing fan are adjusted automatically by thermostatic 
control to increase or decrease the amount of air 
drawn through the radiator, according to the needs 
of the cooling system. The thermostat, responsive to 


the motor temperature, varies 
the angle of pitch of the 
blades to keep just the right 
amount of air flowing to 
maintain the motor at a pre- 
determined temperature. If 
no air flow is required to cool 
the radiator water, the blades 
of the fan flatten out and 
spin idly, saving power and 
fuel. The new thermostatic 
fan, available with either four 
or six blades, has been de- 
signed so it can be installed 
on many car motors. 
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Masonry Repairs 


By JOHN MODROCH 


VERY home seems to require masonry 
repairs from time to time. Many of 
these are so simple that any handy 
man can undertake them successful- 
ly. It is necessary, of course, to know how 
to mix concrete and mortar for various 
purposes, and this is covered in a tabulation 
on a following page. It is also important to 
understand the general procedure for vari- 
ous types of repairs. Individual jobs all 
differ, but the accompanying illustrations 
show how to solve a number of common 
problems confronting an amateur mason. 
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Faost Une, 


~aclow 
TO SERVE AS FOOTING 
srs, 


When repairs are made necessary by lack 
of a solid underground foundation, the first 
thing to do is lay an adequate footing for 
the new masonry. This usually calls for 
digging a sheer-sided trench to the required 
depth, into which a mixture of concrete and 
large stones is poured. 

In mild localities the footing need not go 
very deep, but where long, cold winters 
prevail, a depth of several feet is necessary. 
‘To be on the safe side, footings should start 
below the lowest possible frost line, or depth 
to which the ground freezes. It is custo- 
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That Save Money 


mary on small projects to extend the foot- 
ing ‘several inches beyond the width and 
length of the structure. Use can sometimes 
be made of large buried stones and rock 
ledges as solid footings for masonry work. 

‘The steps illustrated formerly ran down 
the slope in a long straight line. When ex- 
tensive repairs on them became necessary 
because of their badly cracked-up condition, 
they were rebuilt so that adequate footing 
could be provided. In order to make use of 
a buried rock ledge that lay under the lower 
end, they were redesigned into the shape of 
a T, with the ledge serving as footing for 
the landing. ‘The old cracked steps were 
then sunk into the slope to provide footing 
for the new steps built over them. 

Common field stone, of which the 
greater part of this step project was 
built, can be laid up to best advan- 
tage in the manner shown in one of 
the photos. The flattest surface of 
each stone should face out, Splitting 
stones to give them a flat face can be 
done quickly with a mason’s hammer 
or sledge and, in certain cases, with 
theaidofacold chisel. Ordinary ham- 
mers and axes should not be used. 
Retaining walls, such as those 


A basi 


KEG BLOCKED UP 


To REQuiReD 
HEIGHT 


DRAINAGE BASIN 
FOR DRIVEWAY 


of this type 
should be located at 
the lowest point, and 
the surface of the 
rood pitched toward 
it, The lower port 
of the bosin is cost 
square as at right, 
but the upper port is 
circular 
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flanking the lower flights of steps, should 
be laid with a slight backward tilt, in order 
to increase their stability. A back-fill of 
loose stone can be thrown in behind the 
cemented facing to add further retaining 
strength to the wall. 

If large, flat field stones are not available, 
cut flagstone of the kind usually sold for 
walks and terraces may be used for laying 
smooth tread on stone steps. 

When concrete steps must be cast on the 
sloping side of a rock ledge, wooden forms 
of the type commonly used for casting steps 
should be prepared as shown in drawing. 

Wooden forms for casting concrete should 
be built of green lumber or boards well 


VAR orcas aox wire 
Ge MRS Aa Ya 


shape 


When new abutments have to 
be cast for hatch-type cel- 
lor doors, build the forms 
as shown ond include strips 
fo form drain grooves and 
others to support the hinges 
while the concrete is setting 


wetted to prevent their absorbing excessive 
moisture. Brace the forms adequately at all 
points. If the forms are to be used re- 
peatedly, coat them with soap or oil to 
prevent warping. 

Inner forms, such as those needed for 
casting concrete incinerators, drain basins, 
fireplace ash pits, and similar jobs, should 
be made collapsible. Two simple tricks for 
doing this are illustrated. 

In some cases it is not necessary to make 
all walls collapsible. The buckling of two 
opposite walls will free the adjacent walls— 
or the third wall and ceiling, depending 
upon the type of form being used. All 
sections of the collapsed form must, how- 
ever, be small enough to be pulled out of 
whatever opening exists. 

Short cuts in assembling inner forms are 
often possible. For example, a 12” square 
packing box and part of a common nail 
keg were combined to make up the inner 
form used for casting the hillside driveway 
drain basin illustrated. The bottom section, 
it will be noted, was cast square in order 
to make a suitable joint with the 12” drain 
pipe, while the top section was cast round 
to make a good bed for the frame of the 
round grate. 

The strength of concrete mixtures varies 
with the cleanliness of sand, gravel, and 
stone and other aggregates mixed with the 
cement and water. The presence of top 
soil and other impurities prevents the 
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WAIN" Staove-ryne HINGES 
ARE SCREWED ON 
Tempore GUIDE STRIPS 


cement from completely coating every 
particle of sand and aggregate. In other 
words, very clean sand and aggregate re- 
quire less cement to form a concrete suited 
for a given job than sand and aggregate 
containing impurities. 

Fine-textured concrete should be made 
by first mixing dry cement with dry sand 
and then adding the required amount of 
water. When making coarse concrete, how- 
ever, it is easier to mix in the heavier 
aggregate, such as coarse gravel, crushed 
rock or cinders, after the cement, sand 
and water have been mixed into a batter. 
Then add more water to readjust the liquid 
content of the batch. It is customary when 
recommending the proportions of cement, 
sand, and aggregate for mixing a given 
class of concrete to use three figures, as 1:2:5. 

‘The body of a discarded wheelbarrow set 
into the top of a sturdy, knee-high stand 
built of scrap wood makes a handy set-up 
for mixing concrete required for ordinary 
home repair jobs. Its convenient height 
eliminates the back strain that goes with 
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CLEATS AND 
BRACES LIGHTLY 
"TOENAILED. 


Two types of collapsible inner forms for casting 
concrete. No nails are used except where indicated 


mixing on the ground, and if used indoors 
the floor under it can be swept up regularly. 
Of course, a wooden box can be substituted 
for the wheelbarrow body. 

‘Mixtures recommended for various gen- 
eral types of concrete work 
are given in the two tables. 
Either table can be followed 
accurately by using a box 
for measuring the amounts 
of cement, sand, and aggre- 
gate in the proportions 


Type of Work 


those supporting the hatch-type cellar 
doors. To avoid rotting of the wooden sills 
commonly used as hinge bases for doors of 
this kind, it is a good idea to eliminate them 
and anchor the hinges in the masonry. 


HOW TO MIX CONCRETE FOR ANY PURPOSE 


Orainay 
sandeeravel 


called for. 

In order to add just the 
right amount of water to 
the dry mix, if Table No. 2 


‘Class A 


exposed to 
on of water, 


is used, it should be added 
carefully, a little at a time. 
Meanwhile the mixing 
should be continued. When 
the concrete becomes plia- 


Concrete exposed to 
smovterate netion of wa 


Aadenousn | 2 | 2 | & 
‘omane 
apr 


en, ft. of 
‘concrete 


ble, like a batter, it is 
ready. Any excess water 
in concrete reduces its 
strength. When following 


Addenougn| 1 [2% | 5 
‘to make, 
approx. 5 


eh. ft. of 
concrete 


Table No. 1, the water 

A ‘Class D Ty Add enough: 
must, of course, be meas- |: oy-strensih sonerete et, | Molmaie 
ured beforehand. ‘foundation footings a 


Stones of various sizes 
can be dropped into the form 
along with concrete when 
casting abutments such as 


1 bag of cement=t eu. ft. | Add water as required 


Use | part cement, 3 parts sond, | part lime as a mortar for brick, 
tile, stone. Use a 1:2 mix for the finishing coat on two-course work 


SECTIONAL VIEW 


Methods of reinforcing concrete: (1) tanks and troughs, (2) over openings, (3) when used for beams 
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(MAI \S 
> A cork pushed on the points of 
VAAN \ = “the scissors teeps them from dom- 
aging ing bag, and it 
By bending the hook of a wire coat honger into will “clo hold the thimble 
the shape of the letter "R," you can snop it on 
the clothesline, and the wind cannot blow it off 


Tightening the thumbscrew on the food chop- Discarded ice shates may a 
per is made easier by cutting a slot in a piece scropers on formhouse 
of garden hose so that it fits over the screw ploces where oppecro! 


ds of draperies 
id with transpar- 


tissue, they 
will not be soiled when 
the floor is cleaned 
woxed, yet the ti 
hardly noti 

clips hold i 


int @ small child from opening drawers 
tchen ond obtaining knives and other 
plements when mother is not around, drop a 
stick through the handles and he will be safe 
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HOME SHIPSHAPE 


CENTER SLOT PIECE — 
Ms Kaye 
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comanio. Attach the rack over the 
fable or in another convenient place 


é 

4 

Large corks, drilled ond slotted, may be : 

, fitted over the bail of a cooking kettle to 3 

¥ hold the lid while draining off the water H 

“(4 3 
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aie 

| 

! 

tripe painted across an encyclopedia A 

sot immediately shows when a volume is misplaced t 

$ 
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—— 


Wi 


chs? dbés ins ii Aelia neice 


Tha water-heating coil won't wear out as quickly if T- 
are substituted for elbows. The plugs can 
be unscrewed and sediment removed with o bent wire 


tips con be fitted over the front legs 
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GUN 


Printing Ink 
Applied with t 
Grease Gun i 


ay 


To simPLiry the use of a cheap ink for 
posters and other rough printing, one printer 
keeps the ink in a grease gun, the tip of 
which is fitted with a short length of rubber 
tubing. As the ink is forced from the gun, 
the hose is employed to spread it smoothly 
over the plate,—G, E. HENDRICKSON. 


Rat Trap Holds Grain Sack 
on Spout for Filling 


FILLING sacks of grain from an ordinary 
grain bin can be hastened by making use of 
the method illustrated for holding the sack 
on the spout. A large rat trap of the ordi- 
nary “back-breaker” type is nailed on one 
side of the end of the spout after the striker 
wire has been bent to the triangular shape 
shown. To fasten a sack, lift the elongated 
striker and pull the lip of the sack through 
it. The spring tension will keep the sack in 
place—E. G. 


The striker of the 
rot trop is bent to 
gular shape 
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What's Wrong 2) 


IN THESE SKETCHES 


INEXPERIENCED painters make many 
mistakes, some of which are illus- 
trated below. Can you spot them? 
Figure 1 shows how an amateur 
started to paint some panels on his 
sun porch. In Fig. 2 he is painting a 
chair. He always makes a practice of 
washing his brushes after use and 
keeping them in a can of water (Fig. 
3). In Fig. 4 he is sanding the top of a 
small table. Whenever he finds bad 
dents that have to be filled with putty, 
he applies the putty as in Fig. 5. His 
mistakes are explained below, but try 
to discover them for yourself. 
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$100 prizes cor The Ideal 
Medicine Cabinet 


without illumination, but should be of rea- 
sonable size and of such construction that 
any competent amateur craftsman could 
build it without difficulty. 

Make a clear, dimensioned pencil drawing 
or sketch of the design, and prepare a list 
of materials and brief description. If you 
have actually built the cabinet, send a good 
photo as well. Mail your entry to the Con- 
test Editor, PopuLAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, to arrive on 
or before November 30, 1940. The contest 
judges will be the editors of this magazine, 
whose decision will be final. No entries will 
be returned. In case of ties, each tying 
F YOU were given the job, couldn't you de- contestant will be awarded the prize tied 

sign a better medicine cabinet than the for. The contest is open to all except em- 
‘one you have in your bathroom at home? ployee of this magazine. 

‘We know you'll say “yes,” 

so we challenge you to try 
Tricaaly “competition, ‘we «= WHAT THE FAMILY MEDICINE 
will award the following CABINET SHOULD CONTAIN 
cash prizes for the best de- 
signs submitted: 


FIRST PRIZE. 
SECOND PRIZE. 
THIRD PRIZE, 
FOURTH PRIZE... 


Plan the cabinet to hold 


The following list is bated upon recommendations of the 
Department of Laber in @ bootlt, "The Home 


$50 
25 Toothbrushes + Tooth poste, powder, or liquid + Scissors 
15 
. 10 Tincture of iodine + Aspirin « Aromatic spirits of ammonia 
Tonnic-acid powder « Petrolatum « Sirup of ipecac « Tweezors 
dessert ce ndag wasces Dental floss « Sodium bicarbonate + Clinical thermometer 
those in the accompanying FIRST-AID DRESSING: ted bandages, roll of 
lst, au well as toilet ar- sterile gauze, roll of adhesive ploster, roll of absorbent cotton 
ticles, prescriptions, and ONE OF THESE: 
other essentials. It may be sograda, milk of magi 
of any materials, with or 


n, cascara 
castor oil 


The cabinet may be either the buil 


in or the plain wall type, and with or without lighting fixtures 
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Hum ier Moistens 
Air and Reduces Dust 
from Hot-Air Furnace 


MANY homes with warm-air fur- 
naces suffer from a lack of moisture 
and get plenty of dust from shak- 
ing the ashes, especially when there 
is a cold-air inlet or return equipped 
with a slide to vary the amount of 
cold air taken in off the floor. When 
his slide is open, ash dust can cir- 
7 a | aia Uccugiot thal House. "0 
begat ff — Nj - mop thin, T made a bumidiser as 
‘cOLD- HEAVY WIRE FRAME shown with an absorbent and porus 
AIR REACHES TANK BOTTOM cloth screen. It has been very suc- 
cessful and evaporates over 2 gal. 
of water in twenty-four hours. The tank is filled 
each day. When the cloth cover becomes dirty, it is 
thoroughly rinsed under a faucet—ARTHUR STROHM, 


Corrugated Cardboard Gives 
Cool Grip to Hand Grinder 


INEXPENSIVE hand motor grinders are 
usually not equipped with forced ventilation 
and therefore become hot when used con- 
tinuously. A cool grip can be added by tap- 
ing corrugated cardboard around the handle. 


Nonslipping Desk Blotter 


A HEAVY rubber band placed across each 
corner of a desk blotter will keep it from 
slipping on a smooth desk top, To install 
the bands, remove the blotter from its back- 
ing and snap an elastic across each corner; 
then slip the blotter back into the corner 
pockets, The bands are covered by the blot- 
ter on the top and are exposed only on the 
underside.—CarL L. SAWYER. 


Metal Machinery Stand Adjusted 
to Suit Uneven Shop Floor 


METAL stands for woodworking machinery that 
have legs of the type shown can easily be adjusted 
to rest solidly on uneven concrete floors. A short 
14" diameter roundhead bolt is inserted in the hole 
of the offending leg and screwed into a nut on the 
underside of the foot far enough to make the 
stand rest firmly on the floor. The upper nut is 
then tightened to lock the bolt in place. Some- 
times it is wise to place a small square of sheet 
metal beneath the bolt, particularly if the wood 
floor is soft, or the concrete crumbly. This method 
of adjustment insures a steady bench. 
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Small Printing 
Made on a Drill Press 


Owners of small printing presses 
who also have access to a workshop 
drill press can use the latter to make 
matrices or ‘‘mats” of type or cuts. 
Place the form containing the type on 
the drill-press table. Wet a piece of mat 
stock and lay it over the type, followed 
by a pad of rubber (cut from an old 
inner tube) and a wooden block. Center 
the block and type beneath the chuck 
and feed the spindle down with con- 
siderable pressure. 

If the first application of pressure 
does not make an even, clean-cut im- 
pression, the mat can be slipped back in 
position over the type, and the opera- 
tion repeated a second or even a third 
time.—VERNON B. Case. 


New Pour-Top Jars 
Hold Screws and Nuts 


Ir YoU are able to lay your hands on 
empty glass-jar containers of the new 
type that are equipped with pour-top 
covers, you can use them to advantage 
for holding a selection of nuts, screws, 
and other small shop materials. The 
large spout works like those commonly 
found on boxes in which table salt is 
sold. The covers screw on the jars. 
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Tooth from Hay Rake Holds Pipe 
Under Hand Pump on Farm 


To Ho the tank-supply pipe under a pump 
spout in such a way that it can be instantly at- 
tached or released, a discarded spring tooth 
from a hay rake may be used as shown. Bend a 
loop in the end so that it will engage the bail of 
the pipe bowl. Anneal the end, if necessary, to 
do this, Then drill a hole through the pump 
platform to receive the opposite end of the 
tooth. 


SMALL 
Loop 


\ Bint y 
FILLING.A BUCKET” 


<— 


Spring tension of the 
hay-rake tooth supports 
the weight of the pipe 


Adhesive-Tape Strips Strengthen 
Weak Sections of Stencils 


WHEN you purchase a new paper stencil, in- 
spect it carefully for narrow “ties.” These have 
a tendency to break and fall out, so cut strips of 
adhesive tape of the correct width and reénforce 
them as shown. This helps to make the stencil 
last indefinitely. 
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Set-up for six model-making 
mochines. Note how the line 


‘and motor ore at- 
tached under the bench top 


KEY 
H+ HEIGHT OF MACHINE-| 
PULLEY CENTER 


MATEUR craftsmen who favor small nov- 
elty work or model making can make 
use of light woodworking machines 
grouped together in a comparatively 

small space. From their standpoint a countershaft 
and line-shaft drive can be made really satisfactory. 

No matter how small 
the projects themselves 
may be and how much of 
the work is done by hand, 
it is always more conven- 
ient and economical to use 
machines in cutting stand- 
ard stock to the smaller 
sizes required. Plans for 
shop equipment should 
keep this in view. 

Light machines, driven 
from one or perhaps tWO Method of locating the 
motors, perform well on  machineswithregardto 
platforms or single belt tension and holes 


R= BELT LENGTH FROM 
CENTER TO 
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Charles M. Allan, 
Alhambra, Cal 
does detail work 
ond drafting ino 
smoll room parti- 
tioned off from 
is shop. Bel 
how the machi 
for model makin 
orearranged and, 
ct bottom, Mr. 


benches; and where a line shaft is used, 
it can often be put beneath the bench 
top, thus compressing the layout and 
saving floor space. 


What is a good way to hang a line 
shaft under the bench to? 


‘The drawing at the 
beginning of this ar- 
ticle shows a handy 
grouping of six ma- 
chines. ‘The shaft is 
below the lathe. Belt 
tension is adjusted 
by the hangers, if of 
the adjustable type, 
or by shimming their 
bases if they have 
plain, solid columns, 

‘The first thing to 
do is to set the ma- 
chines roughly in 
place. Arrange them 
s0 that long boards 
can be passed over 
the lathe from either 
saw or jointer and so 
that wide panels will 
clear the tops of ad- 
jacent machines, The 
Grill-press table rises 
far enough to let 
long work clear the 
sanding-disk table, 
and the latter, being 
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Hugh Wilson, of Alhombra, 
Colif., instolled his shop in 
an upstairs room. Above is 
layout for the back bench 


used only for short material, has 
plenty of working room. 

Now check the belt lengths by 
looping them over their pulleys 
and noting the distance from 
center to center. Mark these 
values down for later use. Slip 
the pulleys and hangers on the 
line shaft, and bolt the hangers 
to aline, Adjust the end ones so 
that the shaft turns freely, and 
then the nter one. 

As the motor itself has a pul- 
ley for driving the polishing 
head, locate the motor to suit 
and shim it away from the bench 
top with wooden blocks. If ac- 
curately placed, the motor can 
be attached to the shaft with a solid coupling, 
but a flexible coupling is better because it 
will take care of slight irregularities. The 
motor must be capable of running in a hang- 
ing position. 

‘The location of the machines with regard 
to belt tension, as well as the position of the 
holes where the belts pass through the 
bench top, are plotted as shown in an ac- 
companying sketch. Draw on paper a sec- 
tion of the bench top to any convenient 
scale; it does not have to be full size. Mark 
the center of the line shaft (distance d) and 
draw a horizontal line marking the height of 
the machine pulley (h). Set a compass to 
an are equaling (to the same scale) the ex- 
perimental belt length obtained before. Cen- 
ter the compass on the line shaft and strike 
anarc through the machine-pulley height line. 
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Diagram showing 
the orrangement 
of the machines 


Draw circles to the same scale to represent 
the size of the pulleys. Connect them with 
lines indicating the belt. The position of the 
hole through the bench is then easily scaled. 

When the machines have finally been set 
in their permanent places, align and tighten 
the pulleys on the shaft. 

Cut a hole under the saw and another un- 
der the jointer through which sawdust and 
shavings can drop. Place a box or, still bet- 
ter, a deep drawer beneath to catch the lit- 
ter. If the bench is closed in, provide a re- 
movable panel or drop door on the counter- 
shaft side. 

As all belts except the one in use are re- 
moved from the machine pulleys, it is well 
to insert hooks or pegs in the bench top to 
keep the belts from slipping through the 
holes. 
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Model furniture constructed by Mr. Wilson. Every little detail is complete. 


The drawers 


slide in and out and the doors open on scale hinges. Note the 6” ruler in the foreground 


How should a shop be laid out 
for model making? 


‘That is so much an individual matter it is 
hard to give definite rules. Perhaps the best 
answer is to show two typical shops of ex- 
perienced model makers. 

One shop illustrated is that of Charles M. 
Allan, of Alhambra, Calif,, who started in 1927 
as an amateur by building a Spanish galleon 
model from plans published in POPULAR 
SCIENCE MONTHLY. Mr, Allan has graduated 
into a professional whose products are mar- 
vels of craftsmanship and sell for high fig- 
ures, He has provided yacht models for such 
notables as George Converse; Preston Stur- 
ges, the movie playwright; Donald Douglas, 
of the Douglas Aircraft Co.; and Jascha 
Heifetz, eminent violinist. Lincoln Ellsworth, 
the explorer, ordered a miniature of his 
famous plane, Polar Star. Mr. Allan also 
drew plans for many ship sets in the motion 
pictures “Barbary Coast,” “Hurricane,” and 
“Dodsworth.” 


As you will see from the plan of his shop, 
he uses plenty of bench and window space. 
Along the west wall he groups his band saw, 
lathe, vise, and model-maker's rig, but the 
latter, being portable, is usually found near 
the work at hand, Drafting and small de- 
tail work are done in a room partitioned off 
from the shop, where there is a small bench 
with a jeweler's lathe and soldering equip- 
ment. 

Hugh Wilson, another professional model 
maker of Alhambra, does most of his work 
in a bedroom. Although a ship-model ex- 
pert, he now majors in HO locomotives and 
miniature furniture, His expert craftsman- 
ship and wide experience make the layout 
illustrated in the drawing well worth study- 
ing. For reducing large stock to usable size, 
he has in his garage a band saw, circular 
saw, and jointer. 

For many of the layouts described in this 
article and the preceding one, a motor with 
@ reversing switch is required; otherwise 
the belts on some machines must be crossed. 


Mr. Wilson's interests cover many phases of the model-making field. Here is a locomotive he built 
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MAKE FIRST AND SECOND 
CUTS WITH JIG, 
THIRD CUT WITH 


Identical Wooden Wedges Cut 
on the Circular Saw 


To cur any number of identical wedges 
quickly on a circular saw, make a jig out 
of scrap lumber as shown. The stock from 
which wedges are to be cut is placed in the 
jig, and the whole pushed along the ripping 
fence, which is adjusted so that the blade 
just clears the jig. Waste can be eliminated 
by using precut pieces the width of the 
wedges, but twice their length. In this case 
the final cut must be made with a miter 
gauge set to 90-deg.—H. WALTON. 


Two Short Clamps Combined 
to Form a Long One 


‘Users of standard clamp attachments 
of the type made to fit on lengths of pipe 
can convert two short clamps into a long 
one by joining them in the manner illus- 
trated. It is necessary only to give the 
sliding jaws, which are free to revolve on 
the pipes, a quarter turn in order to butt 
them together alongside the work. 
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Auxiliary Fence on Jointer 
Forms Chamfering Trough 


CHAMPERS of any size can be cut ac- 
curately and safely even on a small jointer 
if a 45-deg. wooden fence is added as shown 
below so as to form a guide trough. The 
work sinks down until supported by both 
fences. It is therefore impossible to cut too 
deep, all cuts are the same size, and stop 
chamfers of any length can be made be- 
cause the work is supported by both sides 
instead of merely the uncut corners as is 
the usual practice, 

‘The work can be turned end for end, and 
the cut can be started at each end of a 
stop chamfer, thus insuring clean cuts at 
both ends. Even the ends of narrow boards 
can be chamfered.—JosEPH WILLIAMS, 


Above, the fence in 
place, Left, how 
work is held, 

low, fence in 
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N INEXPENSIVE process which uses 

colored pencils to produce the effect of 
inlaid borders on furniture and other wood- 
work is meeting with success in the Boys’ 
Club and three public schools of Pittsfield, 
‘Mass, It has been especially popular in the 
Schools, since the drawing and color work can be done, 
partly, at least, in art classes. It was introduced by 
Walfrid 'T, Victoreen, manual training instructor. The 
steps are as follows: 

1. Mark outlines of border with a marking gauge. 2. 
Pencil the grooves to make the lines distinct. 3. Trace the 
chosen design (peppermint-stick stripes are simplest) in 
light pencil marks, and fill in uniformly with colors. 
If mistakes are made, they can easily be corrected. Sim- 
ply sandpaper the surface and start all over again. 
4, Finish the entire surface with several coats of shellac 
and rub down with fine steel wool between coats. 

This process can be used on stands, tables, utility boxes, earns oe 
book racks, book ends, smoking and sewing stands, and Ore! fore furniture project 
many other pieces of furniture or craftwork novelties. method is very po 


Four steps in decorating @ small 


WHITE PINE [WOODWORKING] 


1 
1 
| 
Color—Heartwood, cream to light reddish brown; sapwood, white 1 
to pale ivory. 1 
Properties—Soft, lightweight, and quite strong; close, fine, | 
straight grain; compact, even texture; shrinks moderately; easily 1 
worked and nailed; durable outdoors. 1 
Paint—Takes paint very well. Priming coat should be rich in 1 
turpentine and linseed oil, second and third coats less so. Paint on | 
sappy spots should be allowed plenty of time for drying. | 
Stain—Takes water or oil stains readily to give good browns. I 
Filler is optional. I 
Uses—Furniture, boats, building materials, foundry patterns, I 
boxes, and musical instruments. H 
i 
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“3 HOBBY TABLE 


HIS hobby table is designed for dis- 
playing small craftwork articles, 
models, and collections. It is modeled 
after a Duncan Phyfe mahogany 
drop-leaf table in the Metropolitan Museum 
of Art, New York. The top and three sides 
are of plate glass. One side is left open for 
access to the interior, but it can be closed 
with sliding doors if desired. The floor is 
covered with a blue or rose glass mirror. 
The following plate glass 14" thick is 
required: 1 pe. 17%” by 37%” for the top, 
1 pe. 4%” by 38” for the side, and 2 pe. 
4%” by 18” for the ends. The mirror floor 
is 3/16” by 18” by 38”. The top frame 
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in Duncan Phyfe Style 
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BRASS FOOT 
(OR CARVED WOOD 


should be given to the glazier 
to guide in grinding the bevel 
of the top gl: Set the glass 
in plastic cement, which may 
be obtained colored to match 
the wood, or natural-colored 
cement may be shaded with 
colloidal ground pigment. The 
mirror floor should be backed 
up with a sheet of soft card- 
board to cushion it. 
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anak 
Wooden Disk-Sander Table 


Can Be Used with Any 
Small Shop Motor 


LMOST any small motor can be used as 

a disk sander with the addition of the 

‘wooden sander table illustrated. It is easy 

to build and adjust, accurate, tilts to a full 

45 deg., and can be detached quickly when 
the motor is required for other uses. 

‘The drawings give dimensions for a table 
to suit a 6” sanding disk and a motor that 
is ordinarily used to drive a polishing head. 

Some of the dimensions may 
have to be altered to fit a 
different type of motor. 
The stock is well-seasoned 
%” oak. The assembly was 
given a coat of aluminum paint 
A protected oe except the top of the table, 
used to lay out the which. was finished 
scale after assembly ~ with two coats of 


Should you care to 
improve the design 
z still further, the top 
> it be grooved and 

The ports of the sander B might be gro 
table, with one trunnion a miter gauge fitted 
end support put together to it—R, E. Maras, 
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Easily Improvised Clamp Holds 
Band Saw for Brazing 


‘THE inconvenience and delay of sending 
a broken band-saw blade away for brazing 
may be avoided by making a clamp as 
shown below and doing the brazing your- 
self, Line the circle in the center of the 
block with sheet iron and asbestos paper to 
protect the wood, The brazing is done in 
the usual way, except that with a home- 
made clamp of this type it is necessary to 
wind the joint tightly with fine, soft iron 
wire and push a small brad under the top 
wires to hold the tapered ends in contact. 


The center of the block 
and asbestos paper to protect the wood from heat 


How to Clean Rasps and Wood Files 


CLoacep teeth of rasps and wood files can 
be cleaned by pouring alcohol over them, 
setting it alight, and then brushing off the 
charred particles of wood with a file card. 


Miter Gauge of Circular Saw 
Improved by Adding Handle 


Tue miter gauge of a circular saw is 
easier to use if provided with a comfortable 
handle. Trace the outline of a handsaw 
handle on a piece of 1” oak or other suitable 
wood, and leave some extra wood at the 
bottom, Shape the handle with band saw, 
rasp, and sandpaper. The exact method of 
mounting will vary, but in the case illus- 
trated, a piece of steel bar stock was cut 
and drilled to form a link between the 
wooden handle and a stud on the gauge. 


In this cose the handle is held by a sh 


strij 
drilled to r0 4 


the stud on top of the gauge 


Ends of Auger Bits Protected by Cardboard Caps and Corks 
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WuEN auger bits are not carried in a bit 
case, they can be protected as shown with 
short sections of medium or heavy-weight 
mailing tube, forced over corks or softwood 
plugs. If cardboard tubing of the right size 
is not at hand, pieces of hose or rubber 
tubing may be used. This method protects 
not only the bit screw, but also the cutting 
spurs and lips.—W. C. W. 
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ODERN houses frequently have a 
pair of attractive wall-bracket 
fixtures over the fireplace and an 
outlet in the center for an electric 

clock, When lacking, these can be installed 

by the method illustrated. 

First, bore up from the cellar into the 
partition just to one side of the fireplace 
(Fig, 1). A snake wire is next passed up 
(Fig 2) to make sure the space is open 
the entire way up to the mantelshelf. Both 
ends of the snake have a hook formed with 
a pair of pliers. The upper hook will be 
caught in the partition with another snake 
wire inserted from above. At the lower end, 
a trimmed end of BX cable is wrapped on, 
just ahead of the hook. 

The board usually found at the back of 
the mantel is removed by driving in the nails 
with a nail set and gently prying it off. A 
small hole is made at the extreme left 
(Fig. 3) through lath and plaster. Another 
hole is cut just to the right of the first stud. 
The second snake wire is now pushed up 
through the latter to make sure the space 
is open to the point chosen for the light. 
The hook on the original fish wire, inserted 
from the cellar, can then be caught by the 
hook on the end of the second snake and 
pulled out. Continue to pull until the BX 
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ELECTRICAL 


FOR TWIN LIGHTS 


and an 


ELECTRIC CLOCK 


cable is out of the hole sufficiently far to 
reach the light outlet. 

‘The cable is now carried to openings made 
in the plaster and lath, corresponding to 
the locations of the outlets. From the first 
bracket outlet, a piece is carried to the 
clock outlet and from there a piece runs 
to the right-hand bracket opening. Where 
a stud has to be crossed and no space is 
found at the back, as was the case here, a 
slot is made across the face of each stud 
capable of taking the thickness of the cable. 
Red fiber bushings are inserted on the ends 
of each cable as required by the Electrical 
Code (Fig. 4). Take care to keep all work 
within the space covered by the backboard. 

Install the two switch boxes at the 
bracket outlets (Fig. 5) with their ears 
flush with the plastered surface, and use 1” 
No. 4 flathead wood screws. Make sure the 
ends of all BX are brought into the boxes 
through the knock-out armor. 

‘The backboard is prepared by cutting a 
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By 
HAROLD P. 


STRAND 
ROW, 


A fireplace against an outside wall, like this on 
little more difficult to wire than inst 
ion, The extension bit is held at on angle to 
bottom of the open partition. A snoke 
wire is then passed up and caught with another wire 
from above so the BX cable can be drown through 


The boxes ot the bracket outlets are installed with their ecrs flush with the plastered surface 
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then the fixture is 
nipple, and knob 


The connections are solder 
fastened with o switch-box 


hole in the center to fit a box for the 
receptacle. The backboard is then replaced, 
and the box and receptacle are installed. Use 
14" flathead wood screws to secure the box. 
The right-hand bracket in Fig. 6 has been 
connected, and the left one is having its 
joints soldered. A switch-box bar, nipple, 
and knob are used to secure the fixture to 
the wall. Use both rubber and friction tapes 
on all joints. The connections are shown in 
the diagrams (Fig. 7). 

In the cellar, the BX is run to a suitable 
point where a connection can be made. In 
this case a cable happened to be running 
along the bottom of a timber nearby, feed- 
ing a base receptacle above, The staples 
were loosened, and enough slack could be 
pulled back from the turns, where it was 
quite loose, so a 3” junction box could be 
cut in as shown in Fig. 8. In some cases, it 
might be necessary to run the BX to the 
cellar light box or perhaps the meter 
board. If the house wiring happens to be of 

the open knob - and - tube 
variety, it might be better 
to substitute nonmetallic 
sheathed cable for BX in 
wiring the mantel, because 
this material is considered 
safer to use with open wir- 
ing. When using either type 
of cable, observe the Code 
rules calling for a running 
board where timbers are to 
be crossed. This is first 
nailed up to the timbers, 
and the cable secured to it. 


Where BX cable has to be carried 
cross floor beams in the cellar, 
it is necessary first to nail up 
B what is called a "running board” 
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Night Lamp Back of Bed Lights Room Faintly 


eSIGNED to give the minimum light re- 
quired to see faintly around a bedroom, 
this night light will not disturb another 
person sleeping in the same room. It is an 
invaluable aid, for example, in seeing if a 
baby has become uncovered in his crib. 
The light is from an indirect 7-watt lamp 
plugged into a double utility outlet behind 
the headboard of the bed. A bed lamp is 
plugged into the other side of the outlet. 
‘The circuit is controlled with a toggle 
switch, which is mounted by drilling a small 


Plug Fuse Serves as Switch 
in Temporary Circuit 


WHEN a temporary electric circuit is 
needed, both fusing and switching facilities 
can be provided by the method illustrated. 
After making the desired connections in an 
outlet or junction box, replace the cover of 
the box with one having a single-outlet 
hole. A blank cover can be cut out to serve 
this purpose, if necessary. Into this, insert 
a two-piece porcelain lamp socket which 
has been wired in series with the temporary 
circuit. A plug fuse of suitable blow-out 
rating completes the job. Unscrewing this 
fuse disconnects the circuit—J. M. 
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board. A hole is drilled for the toggle switch 


On the rear of this 
box in which all the 


hole in the headboard, 
switch is a round met 
necessary connections are made and the 
wires spliced, soldered, and bound with 
both rubber and friction tape. 

Small metal molding is used to protect 
the wires between the switch and the double 
outlet. The latter is changed into two 
separate outlets by cutting one terminal 
plate into two and filling the space with 
sealing wax. One outlet is wired through 
the toggle switch for the night light, and 
the other or extra outlet is wired directly 
to the line as shown in the diagram so it 
can be used for a reading light and operated 
independently of the night light. The wir- 
ing must be of a thoroughly protected, safe 
type such as would meet with the approval 
of the Fire Underwriters—A. L. BUNZICK. 


COMPLETE DARKROOM 
FACILITIES COMBINED 


IN ONE SMALL CABINET 


By 
J. J. WENNER 


Portable 


OMBINING all the necessary fea- 
tures of a large darkroom into one 
compact, portable unit, this photo 
“lab” should appeal to the camera 

enthusiast who lives in a small apart- 
ment or is otherwise limited for space. 

A place is provided for every necessary 
item, yet the cabinet itself is small enough 
to be stored in a closet or out-of-the-way 
corner from which it is readily hauled into 
the darkened kitchen or bathroom so as to 
be convenient to a sink. Only one electrical 
connection need be made to the nearest out- 
let, and you are ready to operate. 

The pictures and drawings are intended 
to convey the general idea of what can be 
done, rather than specific instructions for 
building this unit. Every camera fan has 
his own ideas as to what equipment is most 
necessary and can readily alter the design 
to suit his own needs. 

‘The darkroom compartment is of ade- 
quate size for loading film into a daylight 
developing tank, and on occasion can even 
be used for tray development of cut film, It 
should be painted with dull-black acid-re- 
sisting paint, or, lacking this, a coat of dull 
black paint followed by a coat of hot paraf- 
fin. The sleeves are a double thickness of 
light-tight black cloth, sewed to form cylin- 
ders measuring 5” by 15", provided with 
elastic, and glued to rings cut from \\" 
plywood. These rings are then fastened to 
the side of the darkroom with the cloth 
between. 

A door in front of the cabinet gives access 
to the darkroom and also provides a handy 
shelf when opened. A hook or chain holds 
it level. Felt weather stripping is used to 
assure that this door will be light-tight. 


ALL MOLDING 15 


180 CAMERA HINTS 


POPULAR SCIENCE 


Photo “Lab” 


The darkroom proper does not extend 
the entire width of the cabinet. A 1,” 
plywood partition separates it from the 
electric service compartment. The outside 
face of this compartment, also made from 
14” plywood, is removable for working on 
the wiring. The duplex plug, triple switch, 
and ruby light are mounted on this panel. 

‘The ruby light, used when enlarging, 
consists of a wood frame holding two sheets 
of glass, between which two or three sheets 
of orange crépe paper have been pasted. A 
10-watt frosted bulb is fastened at the top 
of the compartment behind the window. 
This small bulb also dimly lights up the 
storage compartment below through the 
three holes in the shelf and makes it easy to 
find articles in the storage compartment 
when working in a darkened room. 

The storage compartment contains 
shelves for bottles and equipment. The de- 
veloping pans may be hung in slides at the 
top of the compartment so as to be out of 
the way and yet easily accessible. A pocket 
can be provided on the door for additional 
equipment, magazines, and books. 

‘Underneath the storage compartment, a 
small shelf is provided for holding the en- 
larging easel. On the back of the cabinet, 
a flat pocket holds the ferrotype sheets and 
also photo blotters, A bar handle, made 
from an old broom handle, is provided for 
wheeling the cabinet, which has 3” rubber 
wheels on the front legs. 

‘The outside is painted as desired. The 
inside of the storage compartment should 
be a light color for greater cleanliness and 
to aid in finding articles in the dark. The 
enlarger is mounted in the most convenient 
manner on top of the cabinet. 


PAN SLIDES 


lpuywooo PARrrTiOn 
BETWEEN DARKROOM 
JaxD CONTROL 


SLEEVE FASTENING 


Top view, cabinet 
opened up. Door 
of dorkroom com- 
partment also 
acts as a shelf. 
Note enlarging 
eosel pulled part- 
ly out of its shelf 
ct bottom. The 
other photoshows 
how 


eves are 
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The cloth belt i 
thot pulls down the ends of the lower roll 


Print Straightener Takes Curl Out of Photos 


kept stretched by @ spring 


To STRAIGHTEN prints, most amateur 


volve. There is one of these arms at each 


photographers use makeshift methods. It end, and they are joined with a 1%” 
is, however, comparatively easy to con- wooden dowel. A small coil spring draws 
uct a good print straightener. the dowel toward the base of the 


The one illustrated uses an endless cloth 
belt that pulls the print under a revolving 
metal rod. The belt travels over four 
rollers, three of them cut from broom 
handles 1” or more in diameter, and the 
fourth a 14” metal rod fitted with wooden 
plugs in the ends to receive wood screws. 

A strap-iron arm, pivoted at one end, 
rests on the wood screw in the center of 
the bottom roller and keeps some tension 
on the roller, although allowing it to re- 


straightener. One of the two upper rollers 
is fitted with an old automobile window 
handle for easy turning. The cloth belt is a 
piece of toweling or other closely woven 
cloth that will not stretch appreciably. 

Prints should be run through the 
straightener as soon as they peel off the 
ferrotype plates. If you desire to straighten 
old prints, hold them above a pan of boil- 
ing water until they are moistened a little 
by the steam.—STANLEY JOUNSON, 


RETOUCHING PRINTS, PART 3 [ PHOTOGRAPHY ] 


Sepia and Toned Prints. These are best spotted with oil or water colors, 
since the color shades may be readily obtained by mixing. 

Etching. Dark specks or small areas may be etched to a lighter tone with 
any razor-edged blade. Use a very light scraping action and proceed care- 
fuily till the area being worked on matches the surrounding area. 

Surface Luster. Where etched areas on the print are noticeable due to 
the lack of luster, a coating of mucilage or gum dissolved in water will 
add the necessary’ gloss. Gum from an envelope flap will do. Experiment 
on the border of the print till the mixture (when dry) matches the luster 
of the emulsion. In water-color retouch- 
ing, the gum water can be mixed di- 
rectly with the colors. 

Permanence. Dry spotting, while 
handier, is not as permanent as either of 
the two wet methods, since it will = 
smudge more easily. 


ee | 
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Four-Door Reflector Gi 


es Perfect Light Control 


HIS photographic lamp reflector has 

four doors so arranged that when they 
are partially closed, a spot-light effect may 
be obtained. Each door may be adjusted 
to screen light off from any area. 

A sheet of aluminum at least 1/32” thick 
and 12” by 24” is sufficient for the reflector. 
‘The one shown was made with only a few 
hand tools. 

It is best to prepare paper templates for 
all the parts before marking off the 
aluminum. Do all cutting and drilling be- 
fore assembling the parts with 1%" alumi- 
num rivets, In bending the various angles, 
I used two lengths of angle iron held to- 
gether with two C-clamps. These acted as 
a vise. 

‘Two small pieces are cut as indicated to 
form a collar or bracket for holding the 
lamp socket. The hinges for the doors are 
made by leaving protruding tabs and bend- 
ing them around lengths of drill rod. In 
this case No. 48 drill rod was used. The 
ventilating holes drilled in the top are 
covered with a small light baffle. 

‘Two pieces of aluminum rod 1" by %” 
are bent and drilled to form brackets to 
support the lamp. A short length of brass 
tubing fits between them and is held with a 
carriage bolt and wing nut. 

In obtaining the finish shown, a small 
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Moke full-size 
paper tem- 
plates for the 
various parts 
before cuttin 
them out of 
et aluminum 


wad of steel wool was applied with a circu- 
lar motion to form a series of spots. If an 
etched or frosted finish is desired, the 
aluminum sheet may be placed in a warm 
solution of caustic soda.— FRANK CAPORAEL, 


Paper Clamp Supports Thermometer in Tray 


MANY amateur photographers prefer plain glass thermometers, 
but these are particularly difficult to use when testing the tempera- 
ture of solutions that have already been poured into trays. One ex- 
cellent way of supporting such a thermometer in a developing tray 
is to utilize a large spring paper clamp. All that is necessary is to 
enlarge the holes in the clamp slightly to fit the glass tube. The 
clamp rests on the table and against the rim of the tray, but is not 
attached, so the thermometer may be easily removed —G. H. 
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HREAD cutting in a wide range of pitches and di- 
ameters can be done on a small screw-cutting 
lathe. The coarser pitches require a number of cuts 
to complete the thread groove, and in this operation 

the tool must be returned to the starting point for each 
successive cut. There are two ways of doing this: First, 
by reversing the lathe, which on long threaded work is 
quite slow. Second, by using a thread-chasing dial or in- 
dicator that will allow the carriage to be disengaged from 
the lead screw, returned rapidly by hand, and re-engaged 
so the tool will follow the original cut. 

Building a chasing dial of this type is an interesting 
and instructive project, especially as the work can all be 
done on the lathe itself. The indicator shown in Figs. 1 
and 2 is made from cold-rolled steel. The shell or body 
(Fig. 8) is turned from a solid bar as in Fig. 4, carefully 
smoothed with a fine file, and polished bright with a strip 
of emery cloth. 
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‘The shaft hole is then drilled and 
counterbored (Fig. 5) to receive 
the dial on one end and the worm 
gear on the other. Figure 6 shows 
a portion of the lower wall being 
cut away to allow the worm gear to 
mesh with the lead screw. This 
opening was filed to shape with a 
large, round file to fit snugly 
around the lead screw. 

‘The hole for the supporting arm 
is being drilled in Fig. 3. It is later 
tapped to receive the arm, which 
is then made up and screwed tight- 
ly in place. 

The dial and its shaft are cut 
from a solid bar as shown in Fig. 
11 and brought to the dimension: 
in the drawings (Fig. 7). The face 
of the dial is graduated in eight di- 
visions, four of which are num- 
bered. 

‘These indicating lines can be en- 
graved on the dial with a sharp- 
Pointed lathe tool laid on its side. 
‘The dividing is done by a 32-tooth 
lathe gear slipped over the shaft. 
Use the lathe tool as a stop as il- 
lustrated in Fig. 12. The line is then 
engraved by drawing the pointed 
lathe tool across the face of the dial 
with the cross-slide screw. The work. 
is advanced four teeth of the divid- 
ing gear, again using the lathe tool 
as a stop, and the operations re- 
peated. The four main divisions are 
numbered as shown in Fig. 7, and 
an indicating mark is also stamped 
on the edge of the shell as shown in 
Fig. 15. 


‘The worm wheel (Fig. 9) has the follow- 
ing diameters: outer, 1.437”; throat, 1.353”; 
pitch, 1.278”. For cutting the 32 teeth on 
the blank, a dividing fixture is needed. In 
this case, a suitable fixture was made as 


shown in Figs, 18, 17, 
and 18 to the dimensions 
given in Fig. 14. A 32- 
tooth lathe gear was 
mounted on one end, for 
dividing (Fig. 18), and 
the gear blank was at- 
tached on the other end. 

‘The fixture is clamped in a vise mounted 
on the cross slide of the lathe. This is 
mounted at a slight angle to obtain the 
spiral in the gear teeth, which are then 
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roughed out with a small milling cutter 
mounted on a mandrel as in Fig. 19. After 
each tooth is cut, the dividing arm is raised, 
the gear advanced one tooth, and the opera- 
tions repeated until all the teeth are roughed 
out, ready for hobbing. 

A serviceable hob was made for this par- 
ticular job from a %" N. F, tap. After be- 
ing annealed, this was turned smooth to %" 
in diameter; and new Acme threads, eight to 
the inch, were cut as in Fig. 20, exactly 
duplicating those on the lead screw of the 
lathe. ‘The new threads were then backed 
off, for clearance, with a fine file, and the 
hob was rehardened and drawn, 

Figure 21 shows the hob mounted in the 
chuck and supported by the tailstock of the 
lathe. ‘The gear is mounted to revolve free- 
ly. It must be set at a slight angle (high on 
the left side) for cutting the gear teeth 
spirally to fit the pitch of the lead screw. 
The cross-slide screw is used to feed the 
gear to the revolving hob, which furnishes 
the motion to the gear as the teeth are 
being cut. When the gear has been brought 
to the required dimensions so that it will 
mesh perfectly with the lead screw, the vari- 
ous parts can be assembled, ready for use. 

In cutting threads with the indicator, each 
line on the dial represents 14” of carriage 
travel, so with all even-numbered threads 
the half nuts on the lathe apron can be 
closed on any line on the dial. For threads 
of an odd number, close on any numbered 
line. For threads involving a half thread 
per inch, such as 1114 threads, close on any 
odd-numbered line. 

In cutting 11 threads per inch with the 
dial reading as at A in Fig. 15, if the tool 
were withdrawn from the thread groove and 
moved back a distance equal to 4 or 5 lead- 
screw threads, it would not fit into a thread 
groove in the work. However, if it is drawn 
back 8 lead-screw threads or a distance of 
» 1”, as shown at B, this would bring the tool 
in line with a thread groove 11 threads 
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Making « trial 
assembly of the 
dial indicator 


away. The half nuts can therefore be closed 
on any numbered line on the dial that repre- 
sents an inch of carriage travel, and the tool 


will then follow the original cut. 
When cutting threads and a half thread 
per inch is involved, such as 111 threads, 
line No. 1 or 3 on the dial, indicating 2 
carriage travel or 23 threads on the work, 
should be used in closing the half nuts. 


CS ca 
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Oil Can Has Hook to Hang 
on Rung of Ladder 


Service men who are obliged to grease, 
oil, and adjust overhead machinery or pul- 
leys will find that a wire hook soidered on 
the oil-can spout will allow the can to be 
suspended from a rung of the ladder, thus 
leaving both hands free when necessary. 


Soft Leather Case Contains 
Drills for Odd Jobs 


BECAUSE he had often lost twist drills 
while on jobs outside the shop, one mechanic 
made a holder of thin, soft leather as shown 
above to strap to his portable drill. Indi- 
vidual pockets were sewed to fit each drill 
rather tightly. A circular elastic band was 
sewed to the bottom to hold the pockets to 
the drill snugly, while a second band, cut in 
two and provided with a small snap button, 
was fastened to the flap. The holder is so 
located on the drill body that the ventilating 
holes are not covered up. 
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Slot in Socket Wrench Used 
for Tightening Wing Nuts 


Ir A SLoT about %” wide and 1%” 
deep is ground across the end of one 
of the larger heads of a socket-wrench 
set, it forms a tool that will tighten or 
loosen wing nuts or thumb screws, 
The mest stubborn wing nut may be 
turned with its aid. A narrower slot 
ground in one of the small wrench 
heads will make 
it easy to turn 
tightening de- 
vices on radia- 
tor hose clamps. 


Graph Paper Stuck on Square 
to Aid in Crosshatching 


‘To INSURE equally spaced lines when cross: 
hatching some part of a mechanical draw- 
ing, attach a piece of ordinary graph paper 
along the working edge of the T-square 
with cellulose tape. Adjust the perpendicu- 
lar edge of the angle to each succeeding line 
of the graph paper.—MASSIMINO RAINONE. 


oN 


Fine, medium, or coorse crosshatching is obtained 
by moving the triangle one, two, or three spaces 
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Magnetic Ground Contact 
for Carbon Welder 


IN WELDING or brazing large sheet-metal 
boxes, tanks, and cylinders with a low volt- 
age carbon contact welder, I often ex- 
perienced difficulty in getting a good ground 
return because the usual battery clip could 
not be applied readily at any point. This 
was overcome by using a large horseshoe 


oe magnet from an old magneto. 
Hand Motor Tool Cleans ‘A wide copper strip was attached across 


A pipe cleaner 
chucked in 
the hand tool 


Small, Deep Holes the legs as shown below, and the return wire 

; was connected to one of the screws. The 

Arter drilling a large number of powerful magnet holds the copper strip 
small, deep holes in some castings, a firmly on any iron or steel surface, flat or 
mechanic found that the quickest way curved, on which it is placed. If the magnet 
to clean them out thoroughly was to is not provided with mounting holes, a C- 
use a pipe cleaner of the correct length clamp can be used to hold both the strip and 
in the chuck of a hand power grinder. the return wire to the legs, as the magnet is 


a ers too hard to be drilled.—W. C. W. 


Half Hinge Holds Tubing 
While Being Sawed 


‘To HOLD small copper tubing so that it 
can be sawed without being crushed, one 
garage mechanic uses a half hinge placed in 
a vise as shown. The tubing is inserted 
through the hinge-pin holes. One of the ‘The magnat holds thaicoppar sttp.on 
looped ends acts as a “rest” for starting. the surface and insures a good ground 


Soft Hammer Made of BarSolder 


voowm A USEFUL little soft hammer for re- 
oa Pues moving kinks and dents in polished sur- 
faces can be made in a few minutes 
from a 2” length of ordinary bar solder 
and a 10” metal rod. The handle may be 
attached by threading the rod end and 
tapping out a hole in the center of the 
solder or by applying heat from a blow- 
torch to the rod just above the solder 
and letting it sink slowly into the head, 
as shown. When the head has become 
badly battered, it may be removed and 


Right, the rod sinks into 


Tor iocninens coast used as solder, and a new section sup- 
kink in a polis! surface — INTO SOLDER plied in its place. 
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INCE the introduction of the PoruLAR 
SCIENCE MONTHLY Shop Data File, 
many amateur craftsmen are keeping 
reference material in the form of 3” 

by 5” filing cards. These require some type 

of file box, and for those readers who take 
pride in owning the finest available shop 

‘equipment, a special filing case for the cards 

has just been designed. 

The box has three compartments for 
cards, which will hold as many as any 
reader will be likely to accumulate for years 
to come. The bottom of these compartments 
slants upward so that it is easier to find 
a card. A wire rack is provided to keep in 
view the card or cards being used, and the 
same rack also holds a magazine open for 
ready reference against the open lid. 


When the lid is closed, it forms a slant- 
ing rest for small drawings or sketches, 
or a magazine may be laid on it and 
held open by means of two wire clips, 
which swing up from behind the box. In 
addition, these clips will hold several 3” 
by 5” cards upright. 

‘The original filing case, which was con- 
structed by Frank Hegemeyer, a regular 
contributor to this department, is a beau- 
tiful piece of cabinetwork. The drawings 
show how he made it, but the box would, of 
course, be equally serviceable if merely 
nailed together with plain butt joints. 

Construction is begun with the front, 
back, and sides of the lower part of the box 
(Fig. 1). The stock is surfaced four sides 
down to %” thick and 314" wide. The top 
edge is shaped as in Fig. 3, while the bottom 
edge has a 4" by %” rabbet for the ply- 
wood bottom. Cut the front, back, and 
sides, and miter the ends, after which the 
saw cuts can be made for the maple splines, 


Left, a stop block is clamped 
to the fence when moking the 
spli 
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cuts. At right, four 
sand two clamps aid in 
ig the top and bottom 
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After gluing the lower part, nail the bot- 
tom in place. Make the two partitions (Fig. 
5) of plywood or hardwood and nail to the 
false bottom. 

The entire lid is cut from 7/16” stock. 
Fasten the lid top to the frame with 3/16” 
dowels. The locations of the dowel holes 
are made to coincide by driving small brads 
in the top of frame and tapping the lid top 
on the brad heads. The handles are doweled 
and glued, and the lid rest (Fig. 6) is 
screwed on, A small trunk lock is added. 


Two wire clips keep the 
magazine flat ond also 
hold two shop data cards 
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Left, the dowel holes in the lid top are bored '4” di 
Note how 

fastening, the 
two wire holders ond the handles are already attached 


Card supports may be made as in Fig. 4. 

The clips (Fig. 2) are formed by bending 
wire around a %” metal rod. The inside 
holder has a one and a quarter bend, and 
the outside clips have two complete bends. 

‘Use a fine grade of sandpaper for the 
final sanding, and if an open-grained wood 


pumice stone, and polish with a rubbing 
com] The inside can be stained later. 
Add rubber-headed tacks to the bottom. 


NAILED TO LID 


the lid frome is used as, 2 support, Abow 
lid rest to the back of the box. The 
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Gg Pw) FA t 


‘STRAIGHTEDGE 


Cutter Gauge and Straightedge 
for Setting a Spindle Shaper 


HAPER cutters are quickly set to any de- 
sired height above the table with this gauge, 

and it also serves as a straightedge for aligning 

the faces of the fence if the fence is moved. 

Cut a piece of 13/16” five-ply stock and 
joint the edges. Set a wide cutter with the 
smallest available collar so as to clear the table 
1/16”, and cut full depth into the straightedge 
at the center. This should be cautiously done, 
with a starting pin in use as for freehand work. 
With this indentation it is possible to align the 
fence with a collar, making use of this addi- 
tional support at the point of cutting. 

Make the gauge indentations in steps of 
1/32", ranging from 1/16” to 4”. In each case, 
try the setting first with a test cut in scrap 
stock. When the indentations are used with the 
bottoms down, the height of the lower edge of 
the cutter is gauged; when turned over, the 
height of the top of the cutter is indicated. If 
paper labels are pasted on the faces to identify 
the gauges, the cuts should be made after the 
labels are attached, so that the thickness of the 
paper will be taken into account. Protect the 
gauge with lacquer or thin shellac. 


aaa ————————————— 4 
FORGE WELDING, PART 2 [METAL WORKING] 


! 

1 

| __1. Do not use coal until it is thoroughly coked. A smoky fire is not a hot fire. 
| The fire should be a solid, white-hot mass of coals; above this body should be 
I about 1” of blue flame. 

| 2. The beginner always forces his blower too much. A low blast is preferable 
| as it forces just enough air through the coal for the fire to consume. ‘Too much 
| blast chills the iron rather than heats it. 

| 3. Do not stick the pieces being welded too low in the fire. There should be at 
| least 114” to 2” of live coals below the pieces being welded. 

: 4. Never permit the pieces being welded to be exposed to the air while heat- 
| ing. They should be covered with at least %” of coals. 

| _ 5. There is a tendency for the beginner to burn the metal. A careful watch 
| must be kept of the fire. “At the first sign of sparks or “stars,” the pleces 
y sho burn fire and then removed for welding. 

1 

1 

1 

I 
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Two tumblers filled 
with a dark bover- 
age to show off the 
dosigns in the gloss 
to best advantage 


LASS working of various 
types is gaining popular- 
ity among amateurs. A 
very simple way to start 
is to grind designs indelibly into 
the glass with a small electric 
hand grinder, This is sometimes 
called “painting” on glass, al- 
though color is not used, of course. 
‘The process offers abundant op- 
portunity for expressing artistic 
talent, but those who do not find 
it easy to originate designs of their 
own can copy or adapt pictures to 
be found in magazines and books. 
For your first attempts, all that 
you will require in the way of ma- 
terials are several cheap beverage 
glasses. The grinding is done with 
small green silicon carbide abra- 
sive wheels of various shapes. 
Plain frosting can be done 
readily with a wheel shaped like 
an oversize pencil eraser. Mount 
the wheel in the chuck of your 
hand grinder and bring it into con- 
tact with the glass, using short 
strokes such as you would make 
with a paintbrush. Do not leave 
the wheel in contact with the glass 
try to paint with it. In the begin. 
ning no attempt should be made 
to shape the work by grinding 
deeply. After some practice, how- 
ever, you will find it possible to 
“carve” the glass to any desired 
depth. 
You can learn to follow the lines 
very easily by purchasing a small 
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FIRST STEPS IN 


Decorating Glass 


WITH A HAND GRINDER 


e 


To frost @ glass, hold the grinding tool lighth 
and ue It te mote short strokes er with a brush 


Grinding o design thot was fused onto the glass. 
Below, cutting lines with o # wheel 


a 
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glass already dec- 
orated with a 
colored design that 
is fused right onto 
the surface. Care- 
fully grind away 
the design on the 
glass, which will 
leave the same de- 
sign in an etched 
or ground finish, 
which greatly in- 
creases the value 
of the glass. 

Once you have 
mastered this 
method, obtain a 
child's ten-cent 
paint book and 
from it select a 
simple outline, 
such as a duck or 
a goose. Tear this 
out and fasten it 
inside the glass 
with adhesive tape. 
Then follow the 
outline on the out- 
side with a small, 
round abrasive 
wheel. 

If you make any 
errors, they can 


Right, copying a de- 

in attached to the 
inside of the gloss. 
Below, if the bottom 
of o glass is not per- 
fectly formed, grind 
it flot with a glass 
square and silicon 
corbide ond water 


rather than to buy very small 
wheels at the start. Some 
workers use a lubricant con- 
sisting of a small lump of 
camphor dissolved in several 
ounces of turpentine, into 
which the wheels are dipped 
occasionally. This is not neces- 
sary, however, with the very 
simple work just described. 
With practice, you will find 
that a variety of effects may 
be obtained by this method of 
grinding.—KENNeTH MURRAY, 


usually be hidden by using a green rubber- 
base abrasive wheel. 

You should have a dressing stone to keep 
the wheels in shape as they wear down. 
Often it is cheaper to purchase fairly large 
wheels and keep them dressed to shape, 


If you are interested in glass working and 
would like other articles on this subject to be 
prepared for publication in later issues, 
please send a post card to the Home and 
Workshop Department. Mention any glass 
projects you would especially like to make. 


MODELING MATERIAL 


‘The following formula for an inex- 
pensive modeling material offers un- 
limited possibilities to craftsmen, design- 
ers, and artists. A quantity, if mixed dry, 
may be kept in a dry place indefinitely. 

‘Mix thoroughly two parts, by measure, 
of asbestos paste (powder used for in- 
sulating boilers, steam pipes, etc.) and 
one part Portland cement. When ready 
to use, add just enough water to make 
a thick paste. The materials remain 
plastic for from twelve to twenty-four 
hours. This allows ample time to mold 
it into any form desired. If it is then set 
aside to dry slowly, it will become almost 
as hard as stone. It is not affected by 
either heat or water. 

The material may be molded with the 


[FORMULAS ] 


hands or worked with modeling tools 
into book ends, jars, boxes, bowls, 
plaques, and many other articles. 


| 
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Square-Headed Candlesticks 


& 


Y A UNIQUE but simple method, a pair 
of square-headed candlesticks can be 
turned from one block of walnut. Mount a 
block about 4” thick and 4%” square in the 


> TURNED IN THE LATHE 


lathe and turn it as illustrated in 
Fig. 1. Leave a ring around the 


ctocked center 1%” wide and 1%” deep, and 
PROJECT undercut the sides as shown. Turn 
Average Time the sides, making them spherical 
5¥ bows and true, and sand them smooth. 


Remove the piece from the lathe, 
remount as in Fig. 2, and cut off a 
part of the ring, as indicated, leaving a sec- 
tion 1%” square, which will later become 
the candle socket. Note that these sides are 
also undercut. Cut off the lower sides to 
form a spherical shape and sandpaper well. 
Now remount the block in the lathe as 
shown in Fig. 3 and cut out a center section 
%” wide. Removing this section cuts the 
candlesticks apart. Each is then fastened in 
turn to the faceplate so that a %” tapered 
hole can be bored for the candle (Fig. 4). 
Sand the wood to a flawless surface and 
apply three thin coats of shellac, rubbing 
them down between coats. Glue felt on the 
bottom.—BENJAMIN NIELSEN. 


Fig. 1. Turn a ring 174" wide in the center of 
the block, undercut it, and then round the sides 


Fig. 3. Remount the block and mark center sec- 


tion %" wide. 


Cut this off to give two parts 
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Fas Attoch each holder to 
a fh” t 
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Fig. 2 Change position of turning and cut off 
patotiike ther levine ‘section NY severe 


the faceplate so 
jopered hole can be bored for the candle 
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Zs> Alphabel-Soup 


A FAST-SELLING NOVELTY AMONG 


The pins are finished with clear brushing lacquer 


IGH-SCHOOL students in various 

sections of the country have de- 

veloped paying spare-time busi- 

nesses by making name pins of 
alphabet-soup letters glued to wood bases. 
‘The cost of materials is so low that the usual 
selling price of a dime a pin leaves a good 
margin of profit. 

‘The wooden blanks are cut from aromatic 
red cedar, mahogany, or other suitable 
wood in long strips. A good size is 3/16” 
thick and 14” or 5" wide. A shallow groove 
is made lengthwise along the center line of 
one side of each strip with a fine saw; this 
is to receive an ordinary small safety pin. 
The strips are then divided as required into 
the proper lengths. The cuts may be 
straight across, at a 45-deg. angle, or curved. 

After the front surface, edges, and ends 
have been sanded smooth, the safety pin 
is fastened with quick-drying cellulose 
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A light rub on sondpaper evens up the letters 


cement, a drop or two being sufficient. 
Place the pin so it can be opened easily. 
Alphabet-soup letters, which can be 
purchased for ten cents or less in packages 
containing hundreds of pieces, are glued to 
the front surface of the block with the same 
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Name Pins |’ 


SCHOOLGIRLS 


kind of cement. They should be applied in 
such a position that the safety pin can be 
inserted by holding it with the point to the 
left of the wearer. The letters may be 
staggered, aligned carefully, or arranged 
in any attractive manner to spell out names, 
nicknames, school initials, society names, 
and the like. Sharp-pointed tweezers are 
convenient for handling the letters; and a 
shallow box containing compartments, like 
a type case, is handy for storing the letters 
when sorted. After the cement has set, the 
letters are evened up by rubbing them on 
fine sandpaper, such as No. 00. 

‘The dust caused by sanding is brushed 
off, any surplus cement is removed with a 
knife, and the front and edges of the pin are 
given a coat of clear brushing lacquer. 
‘This further secures the letters to the wood 
and, in the case of cedar, brings out the 
grain and darkens the color to a beautiful 
red. Sometimes the letters are painted, but 
the natural finish is generally regarded as 
more attractive. With reasonable care, the 
pins last indefinitely—Roy ELTON. 


So attractive are the pins, they sell on sight 
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A Pattern for Cutting 
Chinese Scrollwork 


‘THOSE interested in scroll-saw work 
will find that an all-over Chinese pat- 
tern such as that shown above is 
ptable to a great variety of proj- 

cts, several of which are sketched. 
For use in garden furniture or out- 
doors, cut the panels from outdoor 
plywood. This type of design is also 
Suitable for sheet-metal grilles. The 
pattern can be enlarged to any de- 
sired size by drawing squares and 
copying the outline through them, 


Colorful Little Serving Tray Shaped Like a Duck 


Cur out in the general form of a duck, 
this colorful little serving tray, which can 
also be used as a nut bowl, may be made by 
any craftsman who has a scroll saw and 
equipment for routing. The original, de- 


signed by members of the Metropolitan 
Junior Achievement, New York, is shaped 
from a block of birch about 1%” by 7” by 10”. 

‘The general outline is first scroll-sawed; 
then the interior is routed on a drill press. 
The tail, head, beak, and feet are shaped 
with knife and sandpaper. These parts, as 
well as the upper edge of the 
tray, are painted, but first the 
whole may be given a protec- 


tive coat of clear lacquer, ifde- See seey 
sired. oh 
‘Thisprojectmakesanattrac- "rage Time 


tive gift and also sells readily. 


413 hours 


Pp akan woae 


Dutch-Shoe Flowerpot Holds Two Tulip Bulbs 


A BLOCK of soft white pine 3" by 5” by 8” 
is used for making this Dutch-shoe flower- 
pot for tulip bulbs. Draw the outline on the 


wood and remove the excess with a band 
saw. In the heel, hollow out a space as 
shown so as to provide room for two bulbs. 
‘Work the outside down with 
a drawknife and block plane. 
Sandpaper well and give the 
inside of the heel two or three 
coats of so-called “C” quality 
marine glue. The outside may 
be enameled white and 
trimmed with blue or some 
other clear, attractive color. 


COAT INSIDE WITH 
_ MARINE GLUE 


WHITE PINE, 
ENAMELED 
WHITE, 


is shaped on the band saw ond 
completed with a drawknife and a plane 
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Etched Sundial 


IN BRASS OR COPPER 


peovecr EITHER brass or copper may be 
used for making this sundial. It is 
laid out to register approximately 


The dial is 


Average Time mounted on 


6 bours x 
correct time anywhere from latitude Priite ‘ype 
25 to 50 deg. north, which includes [f pedevtal 


all of the United States as well as part of Canada 
and Mexico, 

‘Most. sundials are made of brass, but for those 
who like an antique green finish, copper is better 
because, when exposed to the elements, it will take 
on a natural verd-green surface quicker than brass. 

Lay out the dial on paper as shown. Cut out a 
disk of the metal to be used—14 gauge is heavy 
enough. Lay the pattern over the metal, place a 
sheet of carbon paper between, and, with a hard 
pencil, trace the face of the dial on the metal. 

Remove the pattern, and use a fine brush to 
paint the numerals and lines on the metal with 
asphaltum varnish. Be very careful to get straight, 
even lines. If any lines are not perfect, finish the 
job and let it dry hard; then scrape away the excess 
asphaltum. 

Lay the dial on a perfectly level surface and build 
a fence around it with putty, paraffin, or modeling 
clay. It must be leakproof. To about one-third 
teacupful of water, add very slowly and cautiously 
a like amount of commercial nitric acid. Pour this 
carefully over the dial, and let it etch until the 
acid stops working. Then add a little clear nitric 
acid, Continue adding acid from time to time, and 
rock the piece occasionally so as to insure even 
etching. Do not allow 
the acid to come in 
contact with hands or 
clothing. With the 
metal at a temperature 
of around 60 deg., the 
etch should reach a 
depth of about 0.005” 
in one hour. 

Pour the acid out. 
‘Wash well, remove the 
asphaltum with kero- 
sene or lacquer thinner, 
and polish the piece. 

The style or gnomon 
for casting the shadow 
is cut from the same 
material and riveted in 
place as shown with 
brass escutcheon pins. 
If a polished finish is 
desired, coat the sur- 
face evenly with thin 
white shellac.—D. H. 


A fence of modeling clay is 
built oround the dial ond 
cid poured on the metal in 
order to etch it 
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AN EASILY PLAYED 


MUSICAL INSTRUMENT ANY 
WOODWORKER CAN BUILD 


covered edges 
built os deta 


XYLOPHONE is one of the simplest 

musical instruments to construct. 

‘The cost is trifling, yet the finished 

instrument, if accurately tuned, 

will be quite as good as those sold in music 
stores. 

‘The tone of a xylophone is soft and 

pleasant. Even children can learn to play 

it without difficulty. One valuable feature is 


[FRAT WASHERS AND SMALL WAILS GR SCREWS 


FELT STRIP. = 


200 


CRAFTWORK 


that it serves as a good in- 
troduction to the study of 
the piano, since the piano 
keyboard is laid out in ex- 
actly the same way. Pro- 
vided it is tuned to standard 
pitch, it can be played with 
other instruments or with a 
piano accompaniment. 

The frame may be of pine 
or whitewood. Cut the pieces 
to the given dimensions, place 
them as shown, groove the 
shoes 1%" deep to receive the 
stretchers, and fasten with 
glue and brads. Then block- 


of plane the ends of the stretch- 
led 


below ers to suit the ends of the 
frame. Stain the frame any 
desired color and glue a %” 
wide strip of thin felt on the top edge of 
each stretcher. 

‘Make the bars a full %" by %" to allow 
for smoothing. Fourteen lineal feet will be 
required to allow for spoiling some in tun- 
ing. They should be of thoroughly seasoned 
hard maple of as nearly uniform texture as 
possible, with the upper corners slightly 
rounded as indicated. Cut them in graded 
lengths from about 8” down to 4” 
or a little longer. Make about 
thirty of them for safety. 

Place the pieces for the natural 
bars (C, D, B, etc.) on the frame 


The fromework is mad 
in such @ way that # 
upper bars proj 
over the lower ones 
in ploying 


for eas 
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CHARLES A. 
KING 


so they just clear the 1” stretcher as at X. 
Mark the line of the center of stretcher ¥ 
on the bars and drill a %" hole through the 


center of each bar. In the case of the 
sharp and flat bars (C sharp, D sharp, F 
sharp, etc.) simply drill a %” hole through 
them 1” from the end as shown. 

Place all the bars in position, center and 
drill @ small hole in the stretchers for each 
bar, and drive a temporary brad through 
the hole in the bar into that in the stretch- 
er to hold it. 

Two mallets must now be made. The 
heads are turned wooden balls 4” or %” 
in diameter. Fit a 3/16" rattan handle 9” 


Inng into each, and glue it in place. 
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CRAFTWORK 
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In tuning, strike the longest (C) 
» bar with a mallet and compare its 
tone with that of C one octave 
above middle C on a piano. Tune 
the C’s, E's, and G's first, then the 
bars between. Tune the sharp bars 
by the tones of the natural bars 
above and below them. To raise 
the tone of a bar, saw a little off 
one end of it; to lower the tone, 
make a shallow saw cut in the 
back of the bar. Avoid the latter if 
possible, for it deadens the tone. 

Blacken the sharp bars as shown. 
While these are customarily marked 
C sharp, D sharp, ete., it is under- 
stood, of course, that C sharp is al- 
so D flat, and so on, 

Make felt washers %” in diam- 
eter and drive a very thin, loos 
ly fitting 7%” screw or an orna- 
mental upholstery nail to fasten 
each bar permanently. Be sure the 
bar is not held rigidly, or vibration 
will be restricted. The writer 
merely used cut-off threepenny 
finishing nails in making the xylo- 
phone shown in the photograph. 
Straighten the bars until they are 
all parallel; then drill small holes 
in the other stretchers between 
each pair, Drive screws or nails 
with felt washers under the heads 
to separate the bars and keep them 
aligned. These screws or nails also 
must be arranged so as not to 
prevent the free vibration of the 
bars. Place four rubber-headed 
nails under the corners of the 
frame to serve as feet. 


How to Reglue Chair Joints 
So They Won't Come Apart 


‘Tne amateur craftsman who tries to 
mend a chair by driving nails through the 
legs into the rounds or rungs is piling up 
trouble for himself. Not only are the joints 
likely to loosen soon after the chair is 
placed in use, but when permanent repairs 
are necessary, the nails may make it im- 
possible to take the chair apart without 
breaking it. Screws hold better than nails, 
but any method of repairing a chair short 
of taking it apart, cleaning off the old glue, 
and regluing throughout will not be efficient. 
This work should be done during dry 
weather or when the chair rounds are well 
shrunken by artificial heat. The rounds 
should also be heated before gluing, other- 
wise they may shrink in time and break the 
film of glue. When the joints fit very poorly, 
use metal chair-round fasteners. 
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Keel Construction 


The backbone ofa 
boot is the bee 


proper is being 
screwed to the 
inner ke 


strength, white oak 
is almost always the 


By BRUCE test material to use 
for a keel, except 

and WILLARD in a few localities 
where water condi- 

CRANDALL tions make it im- 


practical. 
In order to pre- 
vent leaks between 
the keel and the bot- 
tom plank next to it, 
that is, the garboard 
plank, a rabbet is 
either cut the full 
length of the keel, 
connecting with the 
stem rabbet, or an 
inside keel is used 
to serve the same 
purpose, The inside 
keel goes by various 
names such as keel- 
son, apron, keel bat- 
ten, or lay board, 
This Keelson is 
screwed, bolted, or 
riveted to the keel 
and is always suf- 
ficiently wider than 


Keel Assembly of a Small Rowboat 


of construct 
sod to the stem; the other end is 


N MOST small boats the keel serves 
several purposes. It acts as a rub 
strip to protect the planking from 
damage, aids in keeping the boat 

on a straight course, and at the same time 

is usually the most important longitudinal 
member from the standpoint of strength. 

In large boats and in all round-bottom 
boats, the keel is virtually the backbone; 
it supports the ribs, stem, and transom, and 
takes most of the stresses to which the 
boat is subjected. In many modern small 
‘V-bottom and flat-bottom boats, however, 
the importance of the keel is greatly re- 
duced because the chines, battens, and 
planking take up most of the fore-and- 
aft strains. 

Keels fall into two general classifications 
—deep keels that are sawed to shape and 
flat keels that are bent into position along 
the curve of the keel line. Because of its 
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calls for a fairly deep ke 


OUTDOORS 


the keel to provide 
plenty of bearing 
surface for fastening 
down the garboard 
plank. The twi 
piece keel thus 
formed is more 
practical for most small boats, not only 
because it saves the work of cutting the 
rabbet, but because two pieces are much 
more easily bent into position than one, 
Except where the bottom of the boat is 
flat, the surface of the keelson must be 
beveled so that the garboard plank will fit 
against it perfectly. The better the two sur- 
faces fit, the less chance there is of a leak. 

‘The keel on a cross-planked flat-bottom 
boat is usually only a flat board fastened to 
the planking, either on the outside or inside, 
and its principal function is to prevent leaks 
by holding the planks in position. In fast 
boats of the hydroplane type, the outside 
keel is usually omitted altogether, to re- 
duce friction. 

‘At the bow, the stem and stem knee are 
usually bolted and screwed to the keel; 
and at the stern, the transom and transom 
knee are fastened in the same way. All 


1. One end of the 
jened to the sternpost 
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such bolts should be a driven fit, with the 
nuts on the inside and the heads counter- 
sunk on the outside so that they can be 
covered with plastic or with a wood plug 
soaked in paint or marine glue. 

On small boats with a flat keel there may 
be added a skeg toward the stern. The 
skeg often takes the place of a deeper 
keel in helping to maintain a straight 
course while rowing. In large inboard 
boats a similar addition to the keel is 
known as “deadwood”; it protects the 
shaft and propeller. The skeg or dead- 
wood is fastened to the keel proper 
with long bolts or galvanized rod, or in 
very small boats with screws only. 

‘An upright piece at the end of the 
keel, skeg, or deadwood, called a stern- 
post, is used in many types of boats to 
brace the skeg, or, with an inboard, as 
a point of attachment for the stern 
bearing. 


The subject of next month's article 
is the use of resin-bonded marine ply- 
wood, which is the greatest single con- 
tribution yet made to help amateurs 
build better boats. This series of articles 


Builders 


p. 175); “Reading Boat Blueprints” (Nov. 
°39, p. 208); “Boat-Planking Hints” (Dec. 
°39, p. 174); “Setting Up the Frame” (Jan, 
°40, p. 194); and “Replanking a Flat Bot- 
tomed Rowboat” (Oct. ’0, p. 183). For sails, 
see July ’$9, p. 160, and May ’40, p. 176. 


RABBETED KEEL ‘TWO PIECE KEEL 


aie 
on re ra ae Fr 
eae xeewson LET 
PLANED OFF 
10 SUIT ANGLE 


OF PLANKING 


FASTENING. 


FLAT KEEL 


DEEP KEEL, 
RABBETED OF CENTERBOARD BOAT 


FRAME 


KEEL OF CROSS-PLANKED 
FLAT-BOTTOM 
ROWBOAT 
KEEL OF HYDROPLANE 


on small-boat construction is intended to 
supplement the plans presented from 
time to time for POPULAR SCIENCE 
boats. The subjects so far covered are 
“Stem Construction” (P.S.M., Oct. '39, 


Typical keel and tkeg on @ flat-bottom 
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The only fastenings required ore screws ond nails 


ouTDOORS 


—A4a, — tas 
LIMBER HOLE ‘SKEG 


re the chief types of keels used on small boats. 
Two-piece keels ore well suited to amateur construction 


rowboat. 
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Fishing-Rod Rack 
Suspended from 
Picture Molding 


A FISHING-RoD rack of 
any desired size can be 
made at trifling expense 
from two pieces of scrap 
wood and two ordinary 
picture hooks of the type 
shown above. The rack is 
hung from the picture 
molding, and the rods are supported by in- 
serting their tips in the slots, which must be 
cut to suit the diameters.—W. SCHEDLBAUER. 


Bolt Adjusts Slope of Level 


To absust his spirit level for determining 
the slope of cement walks, one contractor 
uses a bolt and thumb nut. It is fastened 
beneath the level at any point necessary to 
give the required angle. In this way the 
forms are quickly and accurately adjusted. 
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Section of Old Auto Casing 
Serves as Gate Latch 


Tris practical latch for a farm gate 
may be made by cutting a notch in 
one side of a short section of a dis- 
carded auto casing and nailing it 
near the top of the gatepost as 
illustrated below.—G. E. H. 


Method of cutting 
iece of tire cos 
9 ond attaching 
it to @ fence post 
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Hanger on Wall 
Keeps a Shovel 
Out of the Way 


ANOTHER use for an 
old tire casing is as a 
holder for shovels and 
similar tools. Cut a sec- 
tion 6” long and with a 
sharp knife make a slot 
about 2%" long in each 
of the side walls. Nail 
this section on the wall 
with the slot openings 
facing upward. Place 
the blade of the shovel in 
the slots.—S. LONGIN. 
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Soldering Copper Kept Hot 
for Work in Cold Weather 


SOLDERING outside in cold or rainy weath- 
er sometimes has to be done under condi- 
tions that make the continued heating of the 
soldering copper almost impossible. In such 
cases, heat the copper inside some nearby 
building to a slightly greater degree than 
usual and plunge it into a tin can filled with 
ashes, sand, or dry earth. It can then be 
carried to the work without 
losing a great deal of its 
heat.—ELMER E. BERGMAN, 


Plants Protected from Frost 
by Self-Anchoring Covers 


ROCKS or other weights are not needed to 
hold tin cans over small plants for protec- 
tion from frost if the open ends of the cans 
are clipped to provide 
a serrated edge. A 
mere tap on top of the 
can will drive it into 
the soil. If the admis- 
sion of some air to the 
plant is desired, do 
not force the teeth of 
the cans all the way 
into the ground. 


Oiled-Silk Caps for Oilstove Burners 


Or STOVES, especially those used in summer kitchens, cabins, or 
camps, are often left unused for long periods, during which they 
may become very dusty. As a result, they burn poorly when first 


lighted, filling the room with smoke. 


‘This difficulty can be prevented by slipping oiled-silk covers over 
the top of the burners when they are not being used. The covers 
will prevent water, dust, and food particles from falling on the 
kindlers, thus keeping them clean for instant use—E. H. 
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EXTENDED 

SPACERS 
KEEP HOSS 
APART WHILE 
FEEDING 


long Bars Across Hog Trough 
Prevent Fighting at Meals 


ENLARGING upon the idea of placing di- 
viders in hog troughs to prevent fighting at 
meal times, some stockmen have gone further 
and extended the spacers so that each ani- 
mal is confined to his own section and can- 
not crowd sidewise to shut out his hungry 
brothers and sisters. 


Fee 


TEs Tuae cur 
HOLDER OFF 
WAMMERED AND FILED 
FOR TIGHT FIT 


Test-Tube Holder Converted 


into Fly-Tying Pliers 

To TIE flies expertly, it is necessary to 
have a good pair of hackle pliers. These can 
be made from a wire test-tube holder, ob- 
tainable from any chemical supply house for 
about ten cents. Cut off the holder where in- 
dicated; then hammer and file the ends to 
fit smoothly and tightly together. To in- 
crease the tension, an extra spring is then 
added as shown.—Leroy Noyes. 
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Miniature 


YOU‘LL FIND IT EASY 
USING THE MATERIALS 


ARLY American home 
life centered in the 
room used as both 
kitchen and living 

room. The huge fireplace 
served for heating as well 
as cooking. A long crane, 
mounted on one side, held 
several pots for general cook- 
ing, and a Dutch oven on the 
other side was used for bak- 
ing. Frying was done with 
long-handled pans. The fur- 
niture was simple; a large 


The assembly is begun os shown 
at the right. Note how the effect 
of perspective is obtained. Some 
of the small details eppear above 
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Colonial Kitchen 


TO MATCH THIS BEAUTIFUL MODEL BY 
IN OUR NEW DIORAMA CONSTRUCTION KIT 


table, slat-back chairs, and a settle were 
the main pieces. The soft illumination of 
candle racks and wall brackets supple- 
mented the firelight at night. 

To re-create this picturesque scene in 
miniature takes but a few hours with a 
new, inexpensive construction kit POPULAR 
SCIENCE MONTHLY is offering to those of 
its readers who wish to take up the hobby 
of building small dioramas as outlined in 
the article, “Scenes in Miniature,” pub- 
lished last month (P.S.M., Oct., '40, p. 198). 

The complete kit with detailed instruc- 
tions and drawings costs only two dollars. 
It will insure the success and artistic quality 
of your first attempt at this work and also 
teach you more about the 
construction of realistic and 
beautiful dioramas than you 
could hope to learn in read- 
ing many articles on the 
subject. The kit is illustrated 
on page 224. In ordering it, 
please use the coupon on 
page 226. 

The room is an Early 
Colonial kitchen of the type 
most commonly in use be- 
tween 1730 and 1780. A scale 
of 1” equals 1’ was used in 
designing the model, which 


frome hos bet 
“rush” seat 
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MODELS 


is about 21” long, 7” high, and 5” deep. 

‘Walls, floor, ceiling, and fireplace are 
printed in four colors on heavy cardboard, 
All flat parts of the furniture have been 
marked on plywood and can easily be cut 
out. ‘The turned parts come already shaped. 
Such accessories as the metal pans, and- 
irons, and shovel are die cast and require 
merely to be painted. 

Erecting the model is a pastime the entire 
family can enjoy. Father and son can cut 
out and assemble the furniture. Mother 
and daughter can help install the fixtures, 
as well as crochet tiny rugs for the floor 
and make curtains for the windows. 

The first step is to fold the room into 


The chair legs 
core minute turn- 
ings. When the 
glued fogether, the 

by using ‘cord 


The small metal ports 
require no work except 
pointing, but the fur- 
niture pieces ore scale 
models that have to be 
built up piece by piece 
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Constructed on a scale of I" equals I', the model is approximately 21" long, 7” high, and 5" deep 


shape and glue the flaps where sections 
must be joined. ‘Then install the front beam. 
‘A framework of wood may be added to give 
additional strength, if desired, but the 
room will remain rigid if the flaps are 
glued securely. 

Now jig-saw the flat parts of the furni- 
ture to shape and cut the dowels to the 
correct lengths. Drill 3/32” holes as in- 
dicated on the drawings accompanying the 
kit. Sand all pieces with 3/0 paper. Rub on 
the wax finish and polish with a soft cloth, 
being careful no wax is applied to surfaces 
to be glued. Two applications are sufficient. 
Assemble the pieces with glue. 

‘An imitation rush bottom can be given 
the chair by winding cord around the front 
and back rails, then weaving it sideways 
with the aid of a needle as shown. Candles 
are made from round toothpicks about 1% 


Small Ship-Model Life Buoys Made 


from Rubber-Covered Wire 


IFE buoys for model ships may be made 

from flexible rubber-covered wire of the 
correct scale size. Bare the ends, leaving 
sufficient insulation between to form the 
buoy, and cut away all but two strands of 
wire at each end. Then bring the two ends 
around, twist the wires together, and bend 
into a loop. For the rope, twist several 
strands of écru-colored silk thread together 
and fasten on the buoy with narrow strips 
of adhesive tape. Paint the completed as- 
sembly white—PAvL H. SMITH. 


SMALL model parts can often be ‘found at 
a ten-cent jewelry counter. These include 
chains and sometimes even good anchors. 
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long. Dip them in white enamel and, before 
it dries, place about 4" of black thread on 
the top of each for a wick. 

Old sandpaper forms the flexible part of 
the bellows. Scrape off the sand, cut a 
piece about %” by 3”, and fold and glue it 
between the two wooden sides. Heavy black 
thread binds the sides and nozzle (piece of 
dowel) together. Coat with shellac. 

Glue the chromium-plated mirror to the 
back of the printed cardboard frame and 
insert a short string through the top for 
hanging. Glue the transparent cellulose 
sheets on the outside of the windows. 
Fasten the rifle and powder horn above the 
mantelpiece with thin wire. Paint andirons, 
shovel, tongs, crane, kettle, and pans black. 
Hold the crane in position with thin wire. 
Glue the fireplace to the back of the room, 
and arrange the furniture and utensils, 
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Gas-Model Plane Parachute 
INSURES CRASHPROOF LANDINGS 


ERE is an automatic parachute at- 
tachment for lowering a gas-model 
plane safely to the ground, It was de- 
veloped by Bob Horton, president of the 
Syracuse (N. Y.) Model Airplane Club. 
‘As soon as the motor stops, a timer re- 
leases a rubber band, which in turn releases 


the aluminum flap under which the ‘chute 
is packed, The wind pressure blows the 
flap back, and the ‘chute pops out and up 
to unfold and bring the model down gently. 

The ‘chute weighs about 7 oz. and is 
large enough to support 3 Ib, or more, It is 
folded for use in the same way in which it 
is prepared for scallop- 
ing. Have an assistant 
hold it up and away from 
the model as you fold the 
lines and tissue like an 
accordion. 

A parachute is espe- 
cially valuable for radio- 
controlled models, the high 
speed of which makes 
them difficult to land. 
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HOW MUSIC COMES 
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Milk Bottles Serve as Organ Pipes 


BLOWING across one end of an organ pipe 
sets its column of air vibrating, producing 
a musical tone. In long pipes the vibrations 
are of long wave length, and the tone is 
therefore low; the converse is true of short 
pipes. This may be demonstrated with the 
“milk-bottle organ” shown, for which the 
bottles serve as pipes and an attachment 
hose of a vacuum cleaner supplies a blast of 
air. By partially filling the bottles with 
water, the height of the air col- 
umns may be adjusted for pitch. 


| 
q Homemade Siren Produces Musical Tone 
| 


Force air through a circle of small holes 

punched in a motor-driven tin disk. Irregularly 
spaced holes will give only a confused noise. Evenly 
spaced holes emit a musical tone, whose pitch depends 
on the spacing and motor speed. 


Weighted Wire Shows How 
String Instruments Work 


FASTEN a steel wire at one 
end, and weight the other, after 
passing it over a pulley. Its 
musical pitch when bowed or 
plucked may be raised by in- 
creasing the tension, shortening 
the string, or substitut- 
ing a thinner wire. 
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FROM SOUND WAVES 
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Coil Spring Illustrates Sound Waves 


WuAT we hear as sound is a succession of 
waves of compression and rarefaction, pas- 
sing through the air from the source to the 
ear, A simple weighted spring demonstrates 
this mechanically. Squeeze together two or 
three of the lower turns, and then release 
the spring. A “wave of compression” will 
travel up and down the spring, until the 
original energy has all been expended. One 
of the small diagrams below the photograph 
illustrates the movement of the 
wave along the spring. = 


vom 


Easy Test for Sound-Reflecting Qualities 


To Test the sound-absorbing or reflecting 
properties of various materials, place a watch 
in an open cardboard tube, insulated from a table 
with cloth or cotton. Set a cardboard sheet at a 
forty-five-degree angle near-by. Listen through a 
tube as shown. Bits of cloth laid over the card- 
board will diminish the loudness. 


Goblet Vibrates Just Like a Ringing Bell 


WHEN a bell is struck by its clapper, its rim is 
distorted into an elliptical shape, from which it 
springs back through the circular to another ellipse 
with its longer axis at right angles to the first. You 
can see this action by suspending four glass marbles 
in contact with the outside of a goblet, 
and striking the inside with a pencil. => i 
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Signal Tracer Quickly Locates 
Troubles in Receivers 


CONTAINING a vacuum tube and volume 
control, a new signal tracer quickly locates 
the seat of trouble anywhere in a radio 
receiver. All servicing tests are said to be 

possible with the unit. The tester 
is connected to the circuit, and 
the set is turned on. A test prod 
at one end then locates the 
trouble when the tester causes 
the set to operate properly. 


Table-Model Set Masquerades 
As Midget Grand Piano 


AN ATTRACTIVE miniature of a grand 
piano recently introduced houses a midget 
radio receiver. As shown above, the tuning 
knob and switch are on the panel directly 
above the “keyboard,” while the speaker 
grille and tuning dial are below. The 
or in use. With its cover re- Signature of the treble clef decorates the 
|, left, the radio tube is visible speaker grille of the receiver. 


Loudspeaker Radio for Bikes Rides on the Handlebars 


Witi a new battery : 
set designed to fit atop 
the handlebars, bicycle 
enthusiasts may now 
listen to their favorite 
programs no matter 
where they happen to 
be pedaling. As shown 
in the illustrations at 
the right, the set has 
convenient tuning and 
volume knobs at the 
sides, and a separate 
battery box that clamps 
to the bicycle frame. 
An antenna attaches 
to the tip of the front 
fender and curves back 
to the set. The three- 
tube receiver, the loud- 
speaker of which faces 
the rider, measures o1 

3%" by 4%" by 8". Note how the loudspecker faces the rider on this new bicycle radio set 
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Push-Buttons Control 
Wide Tonal Range 


AS MANY as sixty-four tone 
combinations may be selected at 
will by manipulating push but- 
tons on a new radio now avail- 
able. By enabling the operator 
to emphasize both s and 
treble vocal or instrumental 
tones simultaneously, just about 
any tone effect can be obtained. 
The tone-control push buttons 
are conveniently grouped at one 
side of the tuning dial as shown 
in the smaller photo above. 


Phonograph Crystal Unit, 
Like Coffee, Now Dated 


Just as coffee companies, milk dis- 
tributors, and others date their prod- 
ucts to show their freshness, a maker 
of erystal units for electric phono- 
graph pick-ups is now dating his 
products. Purchasers can thus tell at 
a glance just when the crystal unit 
was assembled, 


New Lightweight Soldering Iron 


Wire heating elements and heavy tips for hold- 

| ing the heat are eliminated in a new soldering 
iron for radio-set builders. The tip contains a 
special carbon-electrode element that is said to 

bring it to soldering temperature in less than a 
minute. Power, regulated by a convenient thumb 
switch, is fed through a compact transformer. 
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One-Tube Set Gives 


ITHOUT the use of a tricky reflex Grid-leak detection is used on the second 

circuit or hard-to-get parts this “tube” and its plate is connected directly to 

one-tube tuned-radio-frequency set the speaker without any additional audio- 
will give full loudspeaker results on all local frequency amplification. Sufficient power is 
stations when a good outdoor antenna is obtained with this hook-up to work a 6” 
used. Within ten miles of local 
stations, even an indoor antenna 
can be used, and its selectivity is 
such that powerful local stations 
only 30 kilocycles apart can be 
easily separated. 

This remarkable performance 
is due chiefly to the fact that iron- 
core coils are used in the antenna 
and radio-frequency stages. Also, 
in order to get the most out of 
each stage, and to allow greater 
flexibility of control, two separate 
tuning condensers are used. 

A double pentode power ampli- 
fier (1E7G) is the single tube 
used. One section serves as the 
radio-frequency amplifier, while 
the other provides the detector 
and output stages of the receiver. 


jews of the top and 
de of the chassis will 
serve as a guide in placing the 
various parts. Below, set 
in operation. Note the batter- 
jes and separate speoker unit 
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Loudspeaker Volume 


speaker without the use of any regeneration. 

In wiring the set, care must be taken to 
connect the positive lead of the “A” battery, 
and not the minus, as is usually done, to the 
chassis. This is an important point, as the 
set will not operate properly if the “A” leads 
are reversed. A double-pole, single-throw 
switch serves to break both the “A” and 
“B" supplies and can be mounted on the 
rear of the chassis. The switch can be either 
the toggle or rotary type. 

‘The speaker is separate from the chassis 
and is mounted in a “wall-type” baffle simi- 
lar to those used in public-address paging 
systems. The baffle has a sloping front, de- 
signed to take a 6” speaker. The universal 


output transformer, necessary for match- 
ing the voice coil of the speaker to the load 
resistance of the tube (or plate impedance, 
as it is sometimes called), can be mounted 
under the receiver chassis, The load resist- 
ance of each section of the 1E7G is 16,000 
ohms and an instruction sheet inclosed with 
each transformer will indicate the taps to 
use to match the speaker to that load re- 
sistance. The taps are placed on the sec- 
ondary winding of the transformer. 

When wiring the 15-ohm rheostat, which 
serves as a volume control by decreasing 
the filament voltage, be sure to connect the 
resistance winding ‘to the 3-volt battery. 
Many times, the moving arm is connected 
internally to the shaft 
and if this is the case 
it will be grounded 
automatically to the 
chassis. In cases 
where the arm is in- 
sulated, it will not 
make any difference 
which way the rheo- 
stat is wired. 

Since this 15-ohm 
variable resistance al- 
80 serves to cut down 
the 3-volt “A” battery 
supply to the 2-voit 
maximum required by 
the filament of the 
tube, a mark should 
be made on the front 
panel just above the 
rheostat knob to indi- 
cate the safe 2-volt 
limit beyond which the 


The knobs used on the 
cap, holds each on 
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| receiver have no set screws. A nut, concealed under o removable 
shaft. The photo ot the right shows how the loudspeaker is connected 
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receiver 


rheostat knob should never under any cir- 
cumstances be turned. 

In tuning the set, remember that both 
tuning condensers must be operated. The 
two readings will be just about the same, 
provided the dials are mounted on their 
shafts in the same relation. As a matter of 
fact, these two condensers can be ganged 
if desired, but the double control does pro- 
vide greater flexibility and makes it pos- 
sible to make minor adjustments in any one 
condenser in order that maximum volume 
may be obtained. 

No ground is necessary with the circuit, 
and as pointed out earlier the type of an- 
tenna, indoor or outdoor, will depend entire- 
ly on your geographical location with re- 
spect to strong local stations. 


LIST OF PARTS 


Shielded antenna coil, iron-core. 
Shielded RF coil, iron-core. 
Condensers, tuning, two, .00036 mfd. 


Condenser, tubular, paper, .05 mfd., 
600 v. 


Condenser, tubular, paper, .005 mfd., 
600 v. 

Condenser, mica, .0002 mfd. 

Resistor, carbon, 1 meg., % watt. 

Rheostat, 15 ohms, 4 watts. 

Miscellaneous: Tube (1E7G), octal 
wafer socket, universal output 
transformer, chassis (214" by 5” by 
9%"), cabinet (4%” by 7%” by 
8%"), two dials, D.P.-S.T. toggle 
switch, two 45-volt “B” batteries, 
one 3-volt “A” battery, PM speaker, 
wire, solder, etc. 


216 


Get 
Started 
IN 


Radio 


Y ADDING a half-dozen parts to the 
all-electric receiver described last 
month as part of this series, you can 


you do 
making up a special cabinet, the speaker 
‘Two Fabnestock clips can 


be used to connect the speaker to the set. 
‘These are mounted just inside the cabi- 


ADDITIONAL PARTS 


‘Two spring clips serve as speaker connectors 
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PART Ill... A FOUR-TUBE RECEIVER 


net, along the bottom 
(see photo) 

The additional parts 
required from the orig- 
inal parts list are: one 
.002-mfd. mica  con- 
denser, one 10-mfd. 
electrolytic condenser, 
and three fixed resis- 
tors (150,000 ohm, 1 
megohm, and 600 ohm). 

When making the var- 
fous changes, note that 
some fixed resistors 
used originally have 
been juggled around a 
bit. For instance, the 
200,000-ohm resistor 
used in the plate cir- 
cuit of the three-tube 
circuit bas been re- 
placed by a 150,000- 
ohm resistor and the The circuit o1 
200,000-ohm resistor wire is coiled ot # 
used in the grid circuit 
of the power pentode 
(7OL7GT). The origi- 
nal .006-mfd. paper 
tubular condenser is 
used this time as a by- 
pass condenser between 
the plate of the triode 
(25B8GT) and the 
ground (or chassis). 
No ground connection 
is needed with this 
“four-tube” circuit. 

Any type of antenna 

y be used, 


oppeors wired as « “four-tube" receiver. The antenna 
ft. The clips ot the right ore for the specker 


grom carefully. The new 
portion of the circuit is 
indicated by the hi 
lines. Socket conne 
tions cre shown below 


725.009 owas In wiring the circuit be 
sure’ to follow the dice § 


vy 
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Spring Clothespins Changed 
into Soldering Clamps 


SPRING clamps 
for holding small 
metal parts that 
are to be soldered 
or brazed can be 
made from ordina- 
ry wooden clothes- 
pins. For the type 
shown at A, clamp 
a clothespin in a 
vise so that the 
jaws will remain in line and drill a hole 
slightly smaller than the roundhead screws 
to be used. After the screws have been in- 
serted, pass a thin file between the points to 
flatten them. 

Clamp B is used where very small pieces 
are to be held for soldering. It consists of 


two pieces of wood shaped as shown to take 
Stamp Pad Nailed on Wall tx? spring from a spring clothespin. ‘The 


ippi: metal jaws are two nails. One is flattened on 
Above Shipping Bench the end, and the other is left pointed.—J.A.A. 


When it is not in 
use, the stamp pad 
is kept closed by 
turning screw oye 


A SHIPPING clerk keeps his stamp pad 


handy and prevents others from borrowing foleadiny 

it by tacking it on the wall above his work- To IMITATE frosting on glass, mix 6 oz. 
bench as shown. A screw eye serves as a epsom salts in 20 oz. warm water and add 2 
turn button to hold the box closed. oz. white dextrine; then apply to the glass. 


Copper Strip Improves Soldering Iron 


SOME electric soldering irons have heating elements con- 
siderably smaller than the casing. An iron of this type will 
heat more rapidly and be more efficient if a strip of sheet 
copper is wedged between the element and the casing 80 as 
to bring them into firm contact.—G. S. G. 
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REPLACING CANE WEBBING IN CHAIR [SHIPSHAPE HOME] 


With hammer and chisel, remove spline holding old cane in place. Clean out 
groove thoroughly with chisel, but be careful not to chip wood. 

Prepare four or five wooden wedges tapering from %” to %” in thickne 
about 1” wide. Select spline that fits loosely in groove and cut to correct length 
with a lap of at least 4”, which can be trimmed later. Soak woven cane webbing 
in water, from one-half to one hour until pliable, then lay on seat and trim to 
exact shape, allowing 1%” additional around the entire piece. Make certain front 
of seat is parallel with strands of webbing. 


| 

! 

| 

| 

' 

1 and 
| 

| 

| Drive webbing into groove and hold with wedges, first at back, then in front, 
| 

I 

| 

| 

| 

| 

| 

| 

| 

| 

L 


and finally at sides. Trim off excess webbing with chisel around outer edge in 
bottom of groove. Pour glue (preferably hot cabinetmaker's glue) into groove 
and insert spline. If spline is stiff, first steam it or soak in hot water until pliable. 
Drive spline into place with rawhide mallet, or use soft wood to protect it from 
being marred. Remove excess glue with wet cloth and let glue set for at least 
24 hours. 

If seat is not tight after drying, wet the underside with water and place in sun 
or near radiator or furnace. 
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...eCMher one 
(sa winner: 


IONIGHT make a picture-taking date 
Toe the whole family. And for surer 
results in your snapshots at night, under 
Photofloods, load with Kodak Super-XX 
Film .. . about four times as fast as ordi- 
nary film. You can then, from the very 
first, count on indoor snapshots at night 
that are as clear and brilliant as those you 
have been getting outdoors in the sun. 

And your camera doesn’t have to be an 
expensive one, either. Any camera that 
takes Kodak Super-XX Film will do, even 

a $1 Baby Brownie 


A 


jad your present camera with Kodak Super-XX Film 


couple of inexpensive Mazda Photoflood lamps 
in Kodak Handy Reflectors 


c.. 


grams, easy-to-understand directi 
+- Eastman Kodak Company, Rochester, N. Y. 
‘NovEMBER, 1940 


SZ 
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OUTDOORS 
IN SUNLIGHT 


INDOORS 


Nat 
Pee 
> 
—— 
i, 


NIGHT SNAPSHOTS 
simple as ABC with 


KODAK 
SUPER-XX 


FILM 


New Willard 
Products? 


WILLARD ANTI-FREEZE 
IT’S ODORLESS! 


Highly effective—throe quarts ore 
equivalent to approximately four 
‘querts of ordinary alcohol.Contoins 
9 specio! anti-rust ingredient 
thot protects the cooling system. 


WILLARD DRY CELLS 
| AND FLASH-LIGHTS 


Built to the same rigid speci 
fictions for which Willard is 
} famous. Try the new sturdy, 
streamlined Willard Flash- 
lights and the new Willard Dry 
Batteries built to lost longer! 


INTS ON BATTERY CARE 

It’s not the cold weather that 
ruins batteries 

1B Winter starting failures 

are often the result of 

" injuries your bottery re- 

ceived during hot weather. 

eds up the chemical action of your battery 

the water to evaporate more rapidly — 

increases the danger of buckled plates and 

charred insulators. Let your Willard Dealer 


make sure that the “wear and tear” of summer 
driving hasn't harmed your battery—see him NOW. 


Willard 


YOUR ASSURANCE 
OF QUALITY 
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lave. ut heard about these 
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Rubber hose tacked 
to the ends of a 
board will hold it in 
place as a deflector 


Draft Deflector Is Wedged 
Between Window Jambs 


WHEN a board is used to deflect the direct 
draft from a partly opened window, you can 
fasten it securely in place and also remove 
it without the least difficulty by tacking a 
length of rubber hose to each end as 
shown. The shield will then wedge firmly 
between the window jambs on each side and 
stay at any desired angle. 


Old Fountain Pen Contains 
Handy Razor-Blade Knife 


From an old fountain pen and a razor 
blade, I improvised a knife that could be 
carried safely in a pocket and used for 
cutting clippings. Discard the pen point. 
Split a 1” length of lead pencil lengthwise 
and remove the lead. Place a narrow razor 
blade between the two halves and bind with 
sufficient cellulose tape to insure a tight 
fit in the hole from which the pen point was 
removed. About 1” of blade projects—M. K. 
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“Have you heard about the New 
Sarery-Fint Willards 2” | 


Fewnen vou mur Twis CAP ON THE'SARETY-ni 


Qa 


LONGER LIFE 
10-15 % more miles and months 


These new Willards 
are the finest bat- 
teries we have ever 
built! They give 
you 10 to 159 longer average 
life. .. even longer than former 
Willards . . . at no extra cost. 


MORE RESERVE 


POWER 
Active materials increased 7-9% 


All of these new 
Willards are built 
with either thicker 
plates, bigger plates 
“Ye or more plates. Result 
—you get longer life plus 
plenty of reserve power for 
lights, radio, heater, other ac- 
cessories—and winter starting. 


GUARANTEED 
CAPACITIES 


You know what you're getting 


Every Willard has its 
guaranteed ampere- 

- hour capacity molded 

in the case. You can 

see exactly what 
you're getting. And you pay 
‘only for what you get. Look 
for this guarantee of full 
measure of battery value. 


Willards, 


SAFETY-FILL BATTERIES 


MORE 


NOVEMBER, 1950 


BATTERY 


FOR 
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PLUS— 


"“Safety-Fill” 


Stops dangerous corrosion 


“Safety-Fill” is an exclusive 
Willard device that prevents 
overfilling—guards against 
acid spray on wiring and 
motor parts. It protects your 
car against corroded cables 
and terminals that cause cur- 
rent losses and unexpected 
starting failures. 
«ne * 

Your Willard dealer has a fresh stock 

these “"More-for-your-Money 

‘now, Look for his. red 
Willard sign or the 
“Willard” in the classified section of 
your phone book under “Batteries.” 


WILLARD STORAGE BATTERY CO. 
Cleveland * Dallas + Los Angeles * Toronto, 


whi 


7 


YOUR MONEY! | 
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Others know there’s no tobacco 
on earth that equals this truly 
AROMATIC pipe mixture 


Some people don't like anything new. 

Here's such a new, different smoking- 
experience that some men don't like it. 
But thousands won't touch any tobacco 
but Bond Street. 

Bond Street's like expensive custom- 
blends in flavor, fragrance, bite-free cool- 
ness, Contains rare aromatic tobacco never 
before used in a popular price mixture. 
Even wom- 


en approve 
its aroma. —. 
~ 
Infines | A 
to yourself, ip - 


geta 15¢tin 
—today! 


15% 


Today—try a tin of 


BOND STREET 


Pipe Tobacco 


A Product of PHILIP MORRIS 


Please mention Porutar 
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Old Bill says 


STEEL plate with a substantial layout of 

tapped holes is a convenience when bolted 
to the table of a drill press. The holes save time 
in clamping work. 

It takes a good torch mechanic to cut carbon 
or high speed steel without scorching, but it 
takes nothing short of an expert to hold a per 
pendicular cut in stock over 4” thick. 


Rather than take the time to bore a hole ace 
curately in stock held in a three-jaw chuck so as 
to remove 0.002" from a 2” hole in a hardened 
sleeve having only a 0.072” wall, I soldered the 
part lightly to a V-cut angle plate and trued the 
‘assembly concentrically on the lathe faceplate. 


Bores in A-I die castings are usually to size, 
but if they are slightly undersize, a hardened and 
relatively ground burnishing bar pressed through 
will produce the required size and give a high 
finish to the bore. 

If you can't afford regular contour sawing 
equipment, metal band saws are so reasonably 
priced that you can save the slug without tedious 
drilling and chipping to derive an internal out 
line. Drill holes to clear all corners, cut the saw, 
pass one end through a hole, weld the saw, and 
40 to work. 

Judging from my own observation, I believe 
that a man with average intelligence can learn 
more ina week, if he stands by a highly expe- 
rienced machine hand and asks questions, than 
he will in four at one of the training sessions 
now popping up everywhere. 


When it is necessary to spot-grind the face of 
@ part with a saucer-shaped wheel, the finish 
will be absolutely square only if the network of 
the minute lines is crisscrossed. 


Because of its delicate cutting edges, a broach 
gets hurt just as much on the return stroke as 
it does on the cutting stroke. For this reason 
the alignment can never be too perfect. 
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The Most Remarkable 
Scroll Saw Ever Made 


Now, for the first time, you can 
have a Scroll Saw that, ata turn of 
your finger, gives you the exact 
speed that best fits the material 
you are sawing—high speed for 
fast, fine work—low speed for 
heavy work—and ANY speed in 
between! In addition the new 
Delta Multi-Speed Scroll Saw 

ives 24" throat capacity—Tim- 

en Bearing crankshaft, shaft 
driven blower pump which makes 
air available even for sabre-cut- 


Send for Latest Delta Catalog 


ywer tools which not only lists the 
‘wood and metal working tools— 
but shows you the important points to look for in all power tools. 
explains the advantages of the many hidden fea- 

tures of design and construction that make for long, better service 
‘(Also sead for Project Book No. 7 crowded with 
including working drawings, photographs and full 


A complete guide book to 
‘complete line of Delta "Quality 


Teillusteates and 


in power tool 
new projects, 
instructions. 


ting—universal tilt. 
ing table for bevel 
cutting as well as for straight cuts 
—a completely universal blade 
guide—high speed blade support 
adjustable blade tension— 
splash-lubricated drive—tilting 
spring hold down—and many 
other features that have caused ex- 
perts to call it""The Finest Scroll 
‘Saw Ever Made.” For full descrip- 
tion, specifications and low 
prices, fill out the coupon below. 


Any Speed From 
650 to 1700 R. P.M. 
ata turn 
of your fingers 


Inside 
Secrets 
of Delta Quality 


"PRECISION GRINDING" 
thors, spindles, bearing 

"on Delts machines 
curacy to close limits 
ant, are ground to 
cooush fof roan. eanctlace 
furers but not for Delta m 


Snd you can't see itas you can tee 
fickel platiag on the outside of 
the machine. byt ia « Dearing or 


Precision grinding 


j 
EE 
{ 
i 


That the ordina 
) spindles is three ten-thou- 
sandths of an inch, and ia 
‘many instances thistolerance 
& Bel 10 oneten-thoussndth. 
Before you buy any light 
machine tol, make sure all 
parts that yisally affect the ac- 
curacy and lteol your machine, 
sire precision ground to size! 


Gentlemen: Send me the latest Delta Catalog fisting the 
complete line of Delta Lathes, Cirevlar Sawa, Bund Saws, 
Jeinters, Scroll Saws, Shapers, Sanders and Drill Presses. 
E'eacione 10e tetamps or coin} for which please send 
me the new Delta Project Book No. 7. 


DELTA*:: 


600-634 EAST VIENNA AVENUE 
MILWAUKEE, WISCONSIN 


Please mention Porvtax Screxce Moxtuty when writing to advertisers. 223 


NOVEMBER, 1950 


SHORT CUTS FOR THE 
HOME CRAFTSMAN 


How to 
polish metal with 
cloth! 


i i a Alu- 
Joth is Aloxite Bran 
oe Onl Cloth. Itis excellent 
for producing a polished surface of 
metal objects and for removing sa 
amounts of metal in fitting, Pare 
For a flat surface che cloch is Isid 00 
a flat table, as illustrated, ani 
work rubbed over it. _ 
In addition to all kinds of polishing 
erations On metal, Aloxite Bran: 
Roth can be used for the removal 
“rust of for cleaning prior to sol- 
pas Teis available for an endless 
cumber of uses in sheet or roll form. 


ater or mill supply 
Sa complete Line of 

ced abrasives 
nding wheels 22 


‘Ask your hardware di 
fokst to show you @ 
Carborundum-made 
sharpening somroducts for the bome 
other _abrasiys a 104, coin oF stamps, for 
craftsman. opening sone and valuable 
souvenit manual on how abrasive Pi 
ucts can ve Jo CARBORUND Ure 
better work 


Dept, 5 110 


THE CARBORUNDUM COMPANY 


Niagara Falls, N. Y. 


Alosita are reyitared trade-marks of 


i | 


Colonial-Kitchen Model 


Added to Our 
CONSTRUCTION KITS 


UN for the whole family is contained in 
‘the construction kit pictured above. With 
it can be built a miniature Colonial kitchen 
approximately 21” long, 7” high, and 5” 
deep (see p. 206). Accurate in every detail, 
the model is an attractive example of truly 
American architectural design. Father, 
mother, son, and daughter can share the 
pleasure of putting it together and furnish- 
ing it, although the work can easily be done 
by one person if desired. 

The kit costs only $2.00 and consists of 
all the following: walls, floor, ceiling, and 
fireplace printed in four colors on heavy 
cardboard, which must be folded into shape; 
turned legs for table, chair, and candle 
rack; other wood parts stamped on thin 
plywood ready to be jig-sawed apart; dowels 
for chair rungs and stool legs; die-cast 
metal andirons, tongs, cooking crane, bot- 
tle, mug, candle bracket, two pans, shovel, 
and mirror light; kettle; two windows; jar 
of wax; and packages of pins and glue. 

Construction kits for building a wide va- 
riety of ship models, three whittling kits, 
and a marionette kit are also available. The 
complete list follows: 


MODEL-OF-THE-MONTH KITS 


M.  Alreraft carrier SARATOGA, 18" long...,$1.00 

N. Convoy of four U.S. destroyers, for aircraft 
carrier, each 634" long A 

R. U.S. cruiser TUSCALOOSA, 115 iong...1.00 

U. HISPANIOLA of the book and movie 
SPreasure Yeland.!* 7" VOMB esc enssessone 

Z. WMS. BOUNTY, 814" hull, 11:4" over ail... 

2M. Ocean freighter. 14" long. se 

3M. Yacht NOURMAHAL, 844° jong. 

5M. Liner PRESIDENT LINCOLN, 14% 

@M Fishing Schooner 
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TELLS WHY YOU'LL ENJOY 
MICROSCOPY AS A HOBBY 


32-page booklet tells what to 


Lomb Amateur Microscopes, 
$14.50 up, a 
microscopy, Weite today 


ING VALUES In. 
WER 


Cento PAINT DEODORANT 
“Makes Paint Smell Good’ 
Banishes Paint Odors 


P.O. Box 6022, Dept. 5-19 


KANSAS CITY SPECIALTIES CO. 


#150 fob, Kansas 


Kansas City, Mo. 


0 OUR A 


SNS ee 
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Refrigerators Need 3-IN-ONE 


Periodical lubrication with HEAVY 
BODY 31N-ONE Oil helps electric 
refrigerators to give longer, quieter 

service with fewer repair bills. 

Get it at Hardware, Drug, Gro- 
cery, 10f Stores. Try it! 


3-IN-ONE Oil 
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FR E BOOK OF NEW 
1941 PROJECTS 
to build in your own workshop! 


24 original designs by 
* GILBERT ROHDE 
* RUSSEL WRIGHT 
* HERMAN HJORTH 


© Stop wasting good workman- 
ship on poor design. Choose your 
projects from these handsome, 
modern pieces designed exclu- 
for Casco by leading pro- 
fessional designers. Free book il- 
» “unit” chests and 
cabinets, desks, bookcases, lamps, 
trays. Complete detailed work- 
ing-plans are free with coupon 
found in every 25¢, or larger, can 
of Casco Glue. 

Mail coupon today. Get the 
most from your efforts—with a pro- 
fessionally-planned Casco project! 


-------------5 


wood-gluing. 10¢ 
CASEIN COMPANY OF AMERICA | 
Dept. PS-1140 1 t2 65¢ at Hard- 
‘350 Madison Ave.,New York,N.Y, | ware, Paint and 
Send me a copy of the new, free ies 
“CASCO PROJECTS" by return mail. eel 


Name. 


Address 


City. State. 
Save 2c....stick coupon on penny post card. —— 


List of Construction Kits 


(Continued from page 224) 


TM. Fleet of nine modern U.S. fighting ships, 
Including superdreadnougnt, light cruiser 
aireraft’ carrier, submarine, and five de- 
stroyers; scale, 1" equals 100" 


SIMPLIFIED SHIP MODEL KITS 
F. Liner 8.8. MANHATTAN, 12° long, 1.00 
HL Cruiser U.8.8. INDIANAPOLIS, 12” jong... 1.50 
J. Clipper SEA WITCH, 914" hull, 13° over ail 1.50 
STANDARD SHIP MODEL KITS 


ling ship WANDERER, 20%" bull, 
‘over all 


2 
D. Spanish ‘galleon, 24° hull, “So "overall 
E. Battleship U.8.8. TEXAS, 3" long 
G. Elizabethan galleon REVENGE, 25°" hull, 
25" over. all, 
L. Farragut's flagship HARTFORD,” steam- 
fand-sail sloop-of-war, 3345" hull, 41" over 
all 
Privateer SWALLOW, a Baitimore clipper, 
12%" ull, 20° over ‘all 4 
Clipper SOVEREIGN OF THE SHAS, 201," 
hull, 26" over all 
‘Trading schooner, Maine type: 1714" hull, 
221" over all, 
U.S. Navy destroyer PRESTON, 3114" oni 
CONSTITUTION ("Old Ironsides'*) 21" 
hull, 317 over all 
Clipper ship GREAT REPUBLIC, 31ij* 
hull, 42° over all. 
Coast Guard Patrol of 188-ft. type, 20%," 
lone. 
Brig MALEK ADHEL, "20" “hui, 34" over 
frame-and-plank. ‘construction 9, 
Fishing schooner BLUENOSE, 1714" hull, 
22°" overall 
New Bedford whaleboat, with compiet 
‘equipment. 14* “long. 
. Confederate raider ALABAMA: steam sioo} 
Dark rigged: 21%" hull, 28" over all 
|. Revenue Marine Cutter JOB LANE, i top: 
‘sail ‘schooner, 13%” hull, 21” over all (Kit 
Contains precision-shaped hull and finished 
Blocks, deadeyes, Delaying pins, ete.) TOOT 


MISCELLANEOUS 


Whittling Kit with two shaped blocks for 
making sea captain 5%” high. 1.50 
‘Whittling iit for alx different Scotties; each 
is 2° by 24", sawed to shape. 1.00 
Copycrart wiilttling kit for making one of 
several Hobo Hank novelties, Includes 


the Dwarf, 
Miniature Earl 
7° ‘high. and 


Popular Science Monthly, Dept. 110A 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit confor whieh I 


inclose §. (or send C.0.D. 1) 


Name 
AMAR 


city. State 
(Please print your name and address very clearly) 
You save the C.0.D. charge by sending your 
remittance with this ‘order. Remit by money 
order, check. or registered mail. This offer is 
made only in the United States and Canada. 
Canadian orders cannot be sent C.0.D. Also 
note above. 


226 Please mention Porvtan Sctexce Moxtuty when writing to advertisers. © POPULAR SCIENCE 


AMERICA’S FINEST— 
MOST POWERFUL 


ELECTRIC LANTERN 
80 to 100 HOURS LIGHT 
ne 8 vat Dr Batery 


tefeal for lteratu 


: s 
DELTA ELECTRIC COMPANY "335. 
foo" We dard sts MARION INOUNA Bate 


it for $1 
‘complete with coll, 


Shippe 
end for PIE 


FACTORY ASSEMBLED—READY TO RUN * 
‘GH MOTORS, Dept. S, 40 East 21 St., New York, N.Y. 


BUILDZARCEWELDER Cixracron 

Ky GeneRaTOR 

For Light or Heavy Work. 79-200 amperes . 

Esrmte® ead “and vatuntie:extsog ee 

S8e" Over doo Biectrical Supply Bary 

Laley Mig. Con 1323 Ledny_ ual 
in 


‘Send 20¢ coin for illustrated catalog 


A.J. FISHER *%sp.F'3z0" 


‘eoyal ‘Sak Mi 


2228 OAKLAND AVE. 
KANSAS Crry, MO. 


WITTE ENGINE WORKS 
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1941 SHOP 
EQUIPMENT 


(tla 


Feed teWay 
ae You Want it” 
¥ >> 


yy 


7” SHAPER 
One of the Atlas 
metal 


precision 
larger machines has been 
built down to scale for 
all work within a 7” 
stroke, $245 less motor. 


DRILL PRESSES 
For smoothness and long 
accurate service buy an 
Atlas Drill Press with 
floating drive spindle 
design and SKF ball 
bearings. 4 models, 4 
prices from $17.25 ‘to 
$44.75, 


J ATLAS PRESS CO. 
1155 N. PITCHER ST. 
FREE, 1941 CATANO® KALAMAZOO 
SEND CO! MICHIGAN 


Pleose send me your 1941 Catalog on: 110" Metal 
Lothes; 16" "Metal Lothes; 117" Shoper; O) 
ClAtbor Presses; ond nome of nearest Atlos 


ADDRESS. 
CITY AND STATE. 


aaa 


when writing to advertisers 
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P. W. 
CRACKS and HOLES 


Use Plastic Wood to fill cracks in base- 
boards, floors, shelving—to fill old screw 


REPAIRS 


holes. It handles easily as putty and quickly 


hardens into lasting —— 


wood. In cans or tubes 
at Paint, Hardware, 
10¢ Stores. Try it! 


with built-in reflector... 
for workshop and home 


@ Here's a handy lamp 
bulb for any home,espe- 
ally when used in a 
lamp-on" socket, 
Makes it easy to put 
plenty of light in hard- 
to-lightspors...tomake 
hard jobs easier. Grand 
for lighting horizon 
boring; a big help when 
u have to fix the wash- 
ing machine or car 
or when you clean out 


mis 
the furnace. = 9 5 


G-E MAZDA LAMPS 
GENERAL & ELECTRIC 
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Early Colonial pine chest, plan 308A, 25 


Tested Shop Plans 
for Making Gifts 


HRISTMAS is less than three months 
away, so now is the time to start plan- 
ning those gifts you intend to make for your 
family and friends. To assist you, POPULAR 
SCIENCE MONTHLY offers a wide variety of 
blueprints for constructing models, furni- 
ture, boats, toys, radios, and novelties. A 
few of the projects are listed below. A com- 
plete list will be sent free upon receipt of a 
self-addressed, stamped envelope. 


MODELS 
Brig MALEK ADHEL, 20” hull, frame- 
ind-plank of solid-null construction, 
'304-305-308-R. 1.2 
Clipper. Ship tia Bottie, WTI oe 
Clipper Ship SOVEREIGN OF THE SEAS, 20%" 


Dull, $1-92-53-R, 1.00 
ody Coach, 15° long, 144-145-146-1 1.00 
CONSTITUTION ("Oia Ironsides""), 21” hull, 87: 
58-50-R 1.00 
Cruiser U.818. INDIANAPOLIS, 12° long, 216... 25 
New Bedford Whaleboat, with complete equip- 
ment, 14” long. 326-R. 50 
Privateer SWALLOW, a Baltimore Clipper, 13” 
‘Bull, 228-229-230-R. 1.00 
Racing Yacht, 20" Marconi-rigged sailing model, 
48-5 50 
Spanish Treasure Galleon, 24° long, 46-47. ‘50 
‘Trading Schooner, 17%" hull, 252-253 ‘50 
U. 8. Battleship TEXAS, 3" hull, 197-198-199-200.. 1.00 
BOATS 


Cabin Cruiser, 17° tong, weighs 750 
1p., for use with outboard or inboard 
drive, 356-357-398-359-R 
Duck Boat, 13° lon, 170-¥ 
rd Boat, 9"°3" or 11’ 6" toni 
‘weighs 115 of 160 Ib., fof motors from 3 to 1 
hip., can also be rowed, 34-345-R. 5 
High-Speed Boat for Small Outboard Motors, 7 
11” long, 257. 
Motorboat-Rowboat, ii" jong, with decked” hull, 
for use with outboard or inboard drives, 147-F .50 
Plywood Dinghy, 9” 7" long, weighs 60 to "75 1b.; 
‘ean be rowed, sailed, of used with small out- 
tor, 387-388-R. 15 


iboat BLACKCAT, i374 iong, ‘weighs 
Marconi rigged, 331-322-323-R. 1.00 
Rowboat, 9” 8” ‘long; can be used with 
‘small outboard, 340-341-R. 18 
Sport Runabout, ‘9° 8° long, for small outboard 
motor, weighs 100 Ib., 309-310-R. 15 


titty Rowboat, 13° long: can 
‘driven by outboard motor, 224-1 


(Continued on page 230) 
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Build the Gas’ \od- 
el that “Broke the 
World's Record 
Twice in One 


RcimensLin ber tice yecrionl 
‘Send 10c for How-To-Do-It Book, 


eter ATKINS 2-2 SAWS 


inmieter to PL ipo. | “For Every Cutting Job — Atkins Has The Edge” 
ry og th EC.ATKINS AND COMPANY, 428 S. Ilinois St., Dept. $+, 


Frag Tulhdieetions ior"moiating at the specal peice of en 
BROWNSCOPE CO. Dept. 611 5 W. 27th St, New York | 2 


HA) GARDEN ond SMALL 
DU-ALL FARM TRACTOR 


We will furnish complete instructions with a 
| SmithCompressor Head and Accessories 


GORDON SMITH & CO. Inc. 
405 College Street 


a O PROFIT "x%ARC Vi WELDING 


cay no erpenue youl QQ ee 
Fooar : tuecrm 
Stans ape 20 Days Trial 
poOKLETS © pba sled 
) paystoritself'terms 


it ‘ Oe gs 
HOBART BROS. CO... Box P-1140, Om a aS re dr eth kt Tey 


‘Don't mis this chance to quality for promo- 
Bigger Pay. fon, dn't mis tits ie Goearuaity rich 
ia pours almost for easing” Blane Big Books chock ot 
Haportant mechanial fat tld simply and Heart. Ove 

aziz go iiusteations cover every subject Ya. face 
Frei Baking, Paster Staking, Foundry’ Work, Mechanical 
fawing, Foraini, Machine ‘shop Practice and Managemen 
fad hunreds of other subjects, 


8 Big Books (1940 Edition) Sent FREE 

to you for examination, With them we send a Rig Binder of 

20 S95 samtnttis eet tant Bn 
Mia bale alow” aig, a4 


nnd Fun any 
ide tn 


imerican Technical Sag) 


eee 


‘ONAN ELECTRIC PLANTS 
ALTERNATING AND DIRECT CURRENT 


D. W. ONAN & SONS 


16 hoya Atomoe - ANNAPOLIS MINS 


5 BUILD MODELS 


TOOTH PICKS 


No Experience or 
Equipment Necessary 


You only need plans, tooth picks ond 
‘working models of giant engineer 

See Poue,70, February 
Iive of Popular Science. 


Join the NATIONAL PICKBUILDER CLUB | 


LIFE MEMBERSHIP $1.00 No Further Dues | 
MEMBERSHIP BENEFITS INCLUDE: Generous discounts on 

1, membership card, cotelop 
‘tote ond national contests. 
105, Towers, Derricks, 
, Houses, Ferris Wheel ond Eiffel Tower. | 

Write for free folder 
NATIONAL PICKBUILDER CLUB, INC. 

Dept. A, 119 West 57th St. New York, N. Y. 
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Photo Booklet for Amateurs 
Tells How to Make Equipment 


== 


» AMATEUR photog- 
raphers who wish to 
make their own 
equipment will find 
this booklet of ines- 
timable help. It 
tells in clear, non- 
technical language 

f how to fit up a dark- 
J room and how to 
f construct the follow- 

‘ ing: printing box, 
washing tank, en- 
larging camer: 
darkroom clock, dry- 

ing press, photoflash synchronizer, fixed- 

focus enlarger for miniature films, and many 
other accessories, The price is 50 cents. 
Other booklets and leaflets available are: 

“Hints on Cutting and Drilling Glass,” 15 

cents; “How to Build and Operate an Inex- 

pensive Arc Welder and Spot Welder,” 50 

cents; “How to Make Your Own Mario- 

nettes,” 50 cents; and “Workbenches and Tool 

Cabinets,” 10 cents. Be sure to inclose remit- 

tance because C.O.D. orders cannot be filled. 


Tested Workshop Plans 


(Continued from page 228) 
FURNITURE 


Colonial Writing, Desk, 3° 6" high 
and 3” 8" long, 2 25 
Gombination Bench ‘and iit: aad 

Table, “(no turning), 11 28 


Fireplace Screen (brass and wrought iron), Bed- 
side Cabinet, and Trinket Box, 380A. 
Gate-Leg Table, J” 6° diameter, circular top with 
eaves up (no turning), 24 

Sewing Cabinet of 1812, 178A. 

Tavern Table and Scroll Mirror, 100. 

Telephone Table and Stool, 18. 

‘Tit-Top Table, 20" by 24” top, 249A. 


MISCELLANEOUS 
Automatic Lighthouse Night Lamp 
and Pelican Design Sewing Kit. 255A 


Bird and Animal Patterns, 56. "25 

Electric Train, Horse,andDoilHoune,id “25 
Perpetual Star Chart, 214 25 
Projector for Photo Prints and Pictures, 250A... 125 


Sandpaper Cabinet, Saw Horse, Tool Rack, Hand: 
‘Screw Rack, and Machinist's Hand Vise, 368A. .25 


POPULAR SCIENCE MONTHLY. 
353 FOURTH AVENUE, NEW YORK 


Send me the blueprint, or blueprints, numbered 
as follow 


T am inelosing. 
Name. 


Street, 


City and State. 
(Please print your name and address very clearly) 
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DREMEL MFG. G0:" Dept. 120°C" RACINE, WIS. 
‘BIC MONEY BUILDING MEAD'S 


New Portable OUTBOARD 


aA BOAT 


1M A FEW DAYS AT HOMET 


MEAD GLIDERS, 


Orrawa Loc Saw a2F 


oreawes 


158. eat gery. 110 


urs 


ent finishes with all kinds of paints 
squers, ete, Write for details now, 


mai BINKS MFG. CO., 204 Cuca Ave, Chicope. Dept B40 


Chemical Catalog FREE 


196 PAGES. 
OF RADIO VALUES! 


‘At omazing low prices. The famous Lofayette 
line of table models, portables, consoles and 
phonograph-combinations—for home, farm, comp 
‘ond cor—64 beautiful 1941 model—each tops 
in its close—in styling, performance ond value, 
Consistently selected "Best Buy" by Consamer 
Test Laboratories. 30 doy home trial, 


‘Save real money on Lofayette sound amplifying 
‘equipment. Catalog features 3 complete lines, 
yeors chead in engineering, streamlined in styling, 


Sound System for every purpose, Only Lafayette SOUND 
effers@ 30-day trial, on eory payment plan. SYSTEMS | 
Complete lines of all nationally advertised ama- 
teur rodio equipment. Remarkable savi Alto, 
Build. t-Yourself Kits for both radio and televtion 


experiment. Special new lits designed expresly 
for FM—latest development in Radio. Look to 
Lofayette—Headquorters for Amateurs. 


[All the dependable nomes, huge stocks, complete 
in everything. Catolog lists thousonds of items, 
mony hord-to-get. Lafayette rock-bottom prices 
save you real money on every purchase. Ext 
Borgoin Section of super-vales in Lafayette r 
pports, con't be bet anywhere. 


UGieyeus pre: Sortianeel One aps 
+ minute equipment—easy time payments. 


Sof once Ie FREE! Just 
~—___meil this coupon. 


TTE RAD! 
Derr. 91 —100 SIXTH AVE, NEW YORK, N.Y. 
IH or 901 W. JACKSON BLVD, CHICAGO, iLL. 


I Please Rush FREE Catalog No, 82. 
Bane 
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Mounting Prints to Enter 
in a Photo Exhibition 


NY print you expect to enter in a photo- 
graphic exhibition should be mounted 
to conform with certain well-established re- 
quirements. Even if you have no intention 
of sending prints to camera shows, there 
are advantages in following exhibition speci- 
fications in mounting your better enlarge- 
ments to form a uniform collection, 

‘The mount must be of light-colored or 
white stock. The choice of mounting board, 
which comes in several different surfaces 
and tints, depends on the type of wall it is 
to be hung on. 

Definite rules are followed in exhibiting 
prints this way. Although a few salons will 
accept various other sizes, 16” by 20" is 
fast becoming the standard mount. Some 
salons, due no doubt to the available hang- 
ing space and necessity for uniformity, re- 
quire that ell printa be mounted to permit 
mounts to be hung (Continued on page 233) 


Please mention Poputa Scirxce when writing to advertis 
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vertically. There are no borders on the en- 
largement, which is fastened to the board 
with rubber cement or dry mounting tissue. 

Good proportions can be obtained by 
mounting the photograph 2%” from the top 
of the mounting board if the picture is 
11" by 14”, and 3%" if 8" by 10”. The top 
border is the same, whether the picture is 
mounted vertically or horizontally. Some 
photographers add title and signature in 
pencil, making the letters about 3/16” high. 

No hand-colored prints will be hung by 
any of the larger photographic exhibitions. 
‘The entry fee, which should be mailed under 
separate cover, is required to pay for han- 
dling and returning prints. 

For home display, the mounting board 
may be hung on a small picture hook with 
the aid of a loop of string glued to the back. 
Neither string nor hook should show. 


Water Colors Tint Photos 


AMATEUR photographers who wish to ex- 
periment with tinting some of their pictures 
can do so at trifling expense by using or- 
dinary water colors. Dissolve a little of the 
desired color in a tray with enough water 
to cover the print. Leave the print in the 
solution a few minutes until the required 
shade is obtained; then wash them with 
water. The color will remain. 

Although this is an unorthodox way to 
tint photos, it gives interesting results with 
certain types of prints. For sunny scenes, 
try yellow. For pictures taken in the late 
afternoon, orange is appropriate. Snow 
scenes look realistic with a tinge of blue. 
Light green is fine for country scenes. A 
light shade of red is good for pictures taken 
at sundown. 

Ordinary clothing dyes, obtainable at all 
drug and dime stores, may be used in the 
same way. Simply add the dye to cold wa- 
ter until the desired shade is obtained. 
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Get “SNAPS” that sing! 
with G-E MAZDA 
MIGHTY MIDGET 


PHOTOFLASH LAMPS NO. 5 


Be sure of crisp, clear pic- 
tures of priceless mo- 
ments indoors. No bigger 
than a golf ball, G-E 
MAZDA Photoflash lamp 
No.5 lets you carry"sun- 
light” wherever you go. 


It's grand in the new low- 
cost synchronized flash 
cameras. In press syn- 
chronizers with the new 
“directed lash” reflector, 
G-E No. 5 outperforms 
larger flash bulbs. It 
syachronizesbeautifully 
when used in two-bulb 
shots like that above... 
with the second lampon 
an extension. And con- 
venient? It’s a wow! You 
can put up to 30 in one 
coat pocket so there’s no 
need to be out of bulbs 
when that “prize” shot 
comes along. Try Midget 
G-ENo. 5 and get “snaps” 
at sing! 


Now re? 


Movie makers: G-E 
MAZDA Phototiood 
lamps are just what 
for spark- 

wtoot scenes ia 


GENERAL (6) ELECTRIC 


MAZDA PHOTOFLASH LAMPS 
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For catalog, samples Trafford Portfolio, send 
25e (returned on Ist $1.00 order). Ex 
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‘380 different pipes, 55 high grade tobaccos; 
pouches, racks, humidors, and pipe gadgets, 
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DESIGNED for INDUSTRY 
PRICED for YOU! 


$ 1475 to $39°° 


(Motors Extra! 


WALKER-TURNER 
DRILL PRESSES 


Do you like to turn out 
professional-looking 
work? Then don’t waste 
your time and material 
trying to do a good job 
on a “toy” machine, 
when for about the 
same price you can buy 
fine Walker -Turner 
Machines, the type used 
by expert mechanics. 
Walker-Turner deill 
presses have the follow- 
ing quality features, 
among others: (1) Six: 
spline spindle;(2) Jacobs 
key chuck; (3) Four pre- 
cision ball bearings; (4) 
Parts machined to close 
tolerances; (5) Straddle 
mounted pulley;(6)One- 
iece head casting; (7) 
xtra large one-piece 
table; (8) Calibrated 
depth stop; (9) Accuracy 
found only in preci 


loter 
extra) 


Wet, 125 the, without motor 


Dye "SO" 


recision drill presses selling at 
many times Walker-Turner prices. 
Walker-Turner prices are low because we manu- 
facture machine tools in large quantities by pro- 
duction methods. 
Send coupon today for latest free catalog. 


WALKER-TURNER MACHINE TOOLS 


DRILL PRESSES + LATHES + GRINDERS + RADIAL MACHINES 
SHAPERS - BAND SAWS + JOINTERS + BENCH SAWS 
NG SAWS + FLEXIBLE SHAFTS = SURFACERS 


‘Walker-Turner Co, Inc. 
2110 Berckman Street | | 


Plainfield, N. J. 
Send me your new Walker-Tumer Catalog, 

Bi Aisress | 
Cit Sta 


describing all of the Walker-Tumer Machines. 
Luuuuuuuuant 
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| His Vision Made Television 


wed from page 76, 


| (con 


1924, at the age of eighteen, he had fully 
worked out the concepts of electronic tele- 
vision, essentially as it works today. 

His father died and Farnsworth had to 
put aside his dreams for a while and go to 
work. He started a small radio shop—and, 
ironically, it failed. He got a job in the rail- 
road yards. 

At this point his luck changed, however. 
He met George Everson and Leslie Gorrell, 
two California business men. They listened 
to him for a while, and agreed to put up 
$8,000 and see what he could do. Farns- 
worth was sure his star was set now; he 
married a childhood sweetheart, Elma Gard- 
ner, and the couple moved to Hollywood. 

Farnsworth turned the living room of his 
home into a laboratory. At one time the 
neighbors got suspicious of the strange 
young man and the packages he was carry- 
ing into his home and the sound of motors 
operating inside. This was during prohibi- 
tion, and they were sure he was operating a 
still. They notified the police and the place 
was raided. The inventor, eyes blinking, 
finally convinced the police no liquor was 
being manufactured on the premises. 

Money frequently ran low, and between 
problems Farnsworth had to beg his back- 
ers for more. In 1927 he had something to 
show for his work—his first patent, the one 
on the whole system of electronic television. 

At one of the early demonstrations Farns- 
| worth was asked by a banker whether he 

“saw any dollars in that pickup tube yet.” 
Farnsworth answered by televising a dollar 
sign painted on a sheet of glass. The bank- 
er laughed and coughed up more money. 

In 1928 Farnsworth gave a demonstration 
for the press in San Francisco and drew in- 
ternational attention to himself. Three 
years later he entered into an agreement 
with a large radio-set manufacturer, under 
which his research staff and much of his 
equipment were moved to Philadelphia. 

At the end of that period he established 
his own laboratory there and carried on re- 
search until 1939. Then the plants were 
moved to Fort Wayne, Ind. 

Farnsworth is the father of two boys, 
Philo, Jr., ten, and Russell Seymour, four. 
‘They live near Fort Wayne. Music is the 
chief interest in their home and Farnsworth 
has started to study counterpoint and theory. 

He is a heavy cigarette smoker and a big- 
time eater. He is a good shot and a fanatic 
at auto driving. He races his car up and 
down the countryside when stumped at the 
plant. © New York World-Telegram. 
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that annoyance? Yes. As long as the 
station you want to hear comes in twice as 
strong as any other station on the same or 
near-by wave lengths, you hear only the 
station of your choice; ‘the others will be 
blocked out completely. With AM, one sta- 
tion must be from twenty to fifty times 
stronger than another before it gains the 
upper hand. 


© But suppose an FM receiver was located 
halfway between two FM transmitters 
broadcasting on exactly the same fre- 
quency? Which would you hear? — ‘An- 
other General Electric test will answer this 
query. FM signals were broadcast on exact- 
ly the same frequency by two transmitters, 
one in Albany, N.Y., and the other in Sche- 
nectady, N.Y., about fifteen miles away. An 
FM radio was installed in an automobile, 
and the car driven between the two cities. 
In Albany and for about half the distance to 
Schenectady, only the Albany transmitter 
could be heard. Halfway between the two 
cities, first one and then the other station 
would come in, depending on the contour of 
the ground over which the automobile was 
passing. But either station could be heard 
in this halfway zone when a directional an- 
tenna was employed. As the car proceeded 
toward Schenectady, only the transmitter 
there could be heard. At no time during the 
entire run did the transmitters interfere. 


@ Without getting technical, just what is 
the difference between FM and AM? — To 
answer that without wallowing hip deep in 
technicalities is practically impossible, even 
if you are one of the few radio owners who 
understand exactly how their sets function. 
But with amplitude modulation, the signal 
is broadcast on a constant, unvarying wave 
length, with the sound modulations being 
accomplished by varying the power, or am- 
plitude. With FM, the reverse is true: The 
power is constant, and the modulation is 
accomplished by varying the wave length, 
or frequency, within a narrow limit. 


© Will FM be used only for regular broad- 
casting? —_No, it has revolutionary pos- 
sibilities in the fields of police, aviation, and 
military radio as well. The Chicago Police 
Department, after a series of tests with two 
patrol cars cruising side by side, one 
equipped with an AM set and the other with 
an FM, plans to install FM equipment in 
200 police cars. The U. S. Army and Navy 
also have been experimenting with FM. 
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Now More Exciting 
Than Ever! 


Breath-toking, new action features developed 

by Lionel, New, electrically oper- 
1¢ that opens ot the touch of 
© button. Electric Magnet Crane that loads and 
unloads metol scrap. New thrilling scale model 
Freight Cors with sprung trucks. New train com- 
binations. New colors. New styles. New thrills ond 
ment for model roilroaders. 
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Bombers Beware! 


‘Continued from page 63, 


fighting forces. We still are short on quan- 
tity, but our gunners, guns, fire-control in- 
struments, and searchlights are as good as 
the best any nation can offer. 

For defense against high-altitude major- 
bombardment aviation the 105-millimeter 
antiaircraft gun is our most effective 
weapon. It can deliver rapid and accurate 
fire to an altitude of over five miles at a 
horizontal range of four miles. But the 
“105” is a fixed gun, so its use is restricted 
to certain strategically important locations. 

At present the three-inch antiaifcraft 
gun, which is effective against planes fly- 
ing well over three miles up, is the most 
powerful mobile sky weapon we have in 
anything like quantity. A new ninety-mil- 
limeter gun now is considered standard 
equipment, although its issue is just be- 
ginning. It is effective at higher altitudes 
than the three-inch gun, and the burst of its 
heavier shell creates a larger danger space. 

‘The snappy little thirty-seven-millimeter 
antiaircraft guns, which fire 120 114-pound 
explosive shells a minute, have proved their 
worth for use against planes flying below 
10,000 feet, and the .50 caliber machine 
gun remains a decidedly effective weapon 
against daring hedge-hoppers. 

‘We now have seven antiaircraft artillery 
regiments in the Regular Army, and eleven 
in the National Guard. At least twenty 
more regiments will be organized as soon 
as equipment for them becomes available. 

Balloon barrages have become familiar 
ornaments of European wartime land- 
scapes. Officers of the Air Defense Com- 
mand are convinced that, cotrdinated with 
pursuit aviation and antiaircraft artillery, 
they would be a valuable addition to our air- 
defense system. 

‘No matter how efficient air-defense meth- 
ods may be, some planes are sure to break 
or sneak through, and the bombs they drop 
are certain to do damage. To keep that 
damage to the minimum, to care for the in- 
jured, and to prevent unavoidable confusion 
from deepening into panic, police and 
civilian volunteers must be trained to 
perform special air-raid duties. This highly 
important part of air defense has not been 
neglected. Detailed instructions for air- 
raid workers have been worked out, and 
soon will be printed and sent to municipal 
governments for issue if the need arises. 

Everyone hopes that we'll never see or 
hear enemy planes over America—but the 
Air Defense Command is determined that if 
they ever come over we'll be ready for them! 
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Speed Is His Business 
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ments of drama have been provided by 
Wilbur Shaw. There was the time when his 
car hit an oil slick and shot sidewise al- 
most the full length of the straightaway 
while he wrestled with the wheel to prevent 
a spin. There was the heartbreaking climax 
of another speed battle when he was streak- 
ing along well in the lead and a throttle 
connection snapped. Then, there was the 
fireworks of 1931, Out of control at high 
speed, Shaw's car hurled itself over the 
concrete wall, landed upright, and slithered 
to a stop. Unscratched, he climbed out and 
finished the race in a teammate’s machine. 

Each year, people from all over the 
‘United States send Shaw good-luck charms 
to carry during the race. This spring, one 
woman forwarded a buckeye and reported 
she had won seven international contests 
since she had been carrying the luck-bring- 
ing nut. From Long Island, a druggist sent 
a tiny wooden man, labeled “Ptomaine 
Tommy.” He wrote that the figure was so 
lucky it was “good for anything but money 
at the bank.” Just before he went to the 
starting line, last Memorial Day, Shaw 
looked under the seat cushion of his 350- 
horsepower, $20,000 Maserati and found 
what looked like the nest of a pack rat. 
‘There were lucky pennies, miniature horse- 
shoes, rabbits’ feet, old washers, and buck- 
eyes. A superstitious mechanic in the pit 
was taking no chances. He had collected all 
the lucky charms he could get and had 
hidden them in the car! 

Most drivers are as superstitious as crap 
shooters. Shaw is pretty much of an ex- 
ception. He is the only driver, for instance, 
who will let a woman have her picture taken 
sitting at the wheel of his machine—a thing 
that sends chills down the back of the 
average driver, The lucky charm Shaw re- 
lies on most is careful preparation. With 
him, driving is a business and a specialized 
science. He practices every track maneu- 
ver until it becomes instinctive. He helps 
tune up his car to as near mechanical per- 
fection as possible. He was the first driver 
in America to wear the common-sense crash 
helmet which has since become conventional. 

“In racing,” he explained, “you don’t have 
to have good luck. But you mustn't have 
bad luck!” 

His skill and preparations take care of his 
good luck and a pair of half-hearted super- 
stitions ward off the bad. One of these is 
his lucky racing shoes, a nondescript pair 
of leather sneakers he has worn in every 

(Continued on page 240) 
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race for fifteen years. The other is his 
taboo against peanuts in the pit. Years ago, 
a Swedish mechanic named Olsen warned 
him that peanuts in the pit meant bad 
luck on the track. Shaw scoffed at the idea 
until, at a race in California, he saw a spec- 
tator, munching peanuts, lean over the edge 
of the pit to ask a question. Five minutes 
later, he cracked up in the worst wreck 
of his career. There might be no connection 
between peanuts and crashes, he decided, 
but he wouldn't take chances. Henceforth, 
peanut munchers became taboo around the 
Shaw pit. 

After every victory, Shaw receives a del- 
uge of mail. His sudden wealth is a magnet 
that draws letters from a thousand and one 
stock salesmen, real-estate operators, char- 
ity leaders, and impoverished inventors. 
People with dude ranches for sale, people 
with mortgages that are going to be fore- 
closed, people who are sick, people who have 
bright ideas and get-rich-quick schemes, all 
sit down with pen in hand to write to Wilbur 
Shaw. 

‘The queerest of all these communications 
came in only a few weeks ago. It was writ- 
ten by an elderly inventor. He desired back- 
ing for a revolutionary idea that would 
simplify farming. It was a machine so long 
that the front end would plant the crop, the 
middle part would cultivate it, and the rear 
end would harvest it! 

Today, Shaw's private stable of high- 
speed vehicles includes an airplane he flies 
himself, an imported motor cycle, and three 
automobiles—one of them a specially built 
roadster said to be the fastest private car 
in the world. At the end of his racing rain- 
bow, Shaw has found not only a pot of gold 
but all the speed machines he dreamed of 
having as a boy. 


Novel Horizontal Billboard 
Read by Plane Passengers 


GIANT “lying-down” billboards, intended 
to be read by airplane passengers, may be 
an important new development in outdoor 
advertising. What is said to be the first 
display of this kind has been erected near 
the Chicago, lL, airport, on the roof of a 
plant manufacturing surgical dressings. 
Built of neon tubing, the horizontal bill- 
board displays the firm’s trade mark in a 
figure twenty feet across. The sign is seen 
by hundreds of arriving and departing plane 
passengers every day. 
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have a blow-out, and they're said to make 
a flat tire ride as though it still had ten 
pounds of air,” Gus declared. 

“Say! We can't afford to miss these Hud- 
sons,” he added. “Look at the Six and the 
Six Traveler—116-inch wheelbases, engines 
which have been upped to ninety-two horse- 
power by increasing their compression, 
Symphonic Styling which assures the ladies 
a harmony of exterior and interior colors, 
and don’t forget that goes for the low- 
price group! Then there are the Super- 
Sixes and Commodores—larger and more 
expensive. Lots of improvements on all of 
them—a cowl ventilator which you can 
leave open during the heaviest rain storm; 
larger brake drums; and a new clutch-pedal 
mechanism which requires only three quar- 
ters as much effort to operate as the old 
one did.” 

Gus pulled out his watch. “Holy Moses!” 
he exclaimed. “Only a half hour to closing 
time, and you haven't even seen the new 
Buicks!” 

Wide, low bodies, dashingly streamline, 
were the Buick features which first caught 
Henry's eye. 

“Yes, they look good,” Gus agreed with 
him, “But there are a lot of just as im- 
portant improvements which don't show on 
the outside. Increased power, for one. One 
of the reasons for that increase is an im- 
proved bearing—it took the Buick engineers 
five years to develop exactly what they 
wanted, but they've got it now. Then there's 
compound dual carburetion. That's some- 
thing brand new. It costs a little extra on 
the Series 40 engines, but is standard on 
the larger ones. By using two dual—double- 
barrel—carburetors instead of one, better 
mixture ratios of air to gasoline are fed 
to the engine, power is increased, accelera- 
tion and hill-climbing improved, and fuel 
consumption cut down. Another new fea- 
ture is the method of forcing fresh air to 
the carburetors with an air scoop set up in 
the radiator grille. The air is piped to the 
air cleaner above the carburetors and it's 
actually under pressure from the car's for- 
ward motion! 

“There’s another thing. To squeeze the 
most power out of the gasoline, they've re- 
designed the piston heads so the mixture in 
each cylinder is compressed into a tiny ball 
right around the spark plug. When the 
spark ignites it, they get the maximum 
pick-up and power from the explosion, with- 

(Continued on page 242) 
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out any ping or detonation—knock to you. 

“Say, here's something,” Gus broke off 
suddenly, to the relief of Miller whose brain 
was beginning to knock a little itself under 
the high compression of Gus's explanations. 
“The ‘Buick Bug!’ Famous old racing car! 
Brother, do I remember back in 1910 when 
Louis Chevrolet was busting speed records 
right and left with it! Look at that radia- 
tor—behind the motor. Just a bunch of 
curved pipes with fins on them. It didn’t 
even have a fan then. Notice that Buick 
had overhead valves then—and has stuck 
to them ever since.” 

“Like Chevrolet,” interrupted Miller. 
“They still have overhead-type valves, too, 
haven't they?” 

“Right,” answered Gus. 

Passing the Chevrolet display again, Gus 
remarked: “They've redesigned the combus- 
tion chamber this year so the new Chev- 
rolets will turn up ninety horsepower in- 
stead of eighty-five. And the wheelbase is 
increased to 116 inches to give you a stead- 
ier, smoother ride... .” 

“Yoo-hoo! Henry! Mr. Wilson!” Mrs. 
Miller's voice was calling from across the 
aisle. 

They went over to her and Joe, feeling 
properly ashamed of themselves for having 
played truant for so long. But Mrs. Miller 
didn't seem to care, and Joe Clark wa: 
looking both self-satisfied and faintly em- 
barrassed. 

“I've decided which car we want, Henry,” 
‘Mrs. Miller told her husband. “Mr. Clark 
advised me about it, so you needn't worry. 
‘The salesman is going to bring it out for 
you to see next Sunday morning. And what 
do you think Mr. Clark has done?” 

Gus looked hard at his partner, and Joe 
got red in the face. 

“He's either robbed a bank and got away 
with it, or he’s bought a new car,” Gus said. 

“Well, my old bus is worn out—you said 
so yourself,” Joe defended himself rather 
sheepishly. “I'll bet you bought one your- 
self—it was you who wanted to come to 
the show.” 

“I didn't buy anything except my ticket 
to get in,” Gus said cheerfully. “I like all 
these new gas-buggies too much to settle 
down to any one of them!” 

“Isn't that just like a man?” Mrs, Miller 
demanded. Then she giggled. “Mr. Wilson, 
Till just bet that you felt the same way 
about girls, and that’s why you never got 
married! 
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Testing Your 1941 Car 
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out the assembled cars at the proving 
grounds, How much water will spurt up 
through cracks and slots in the floor? What 
will happen when the brake bands get wet? 
Can the ignition system and the carburetor 
take a ducking without stalling the car? A 
thirty-mile-an-hour splash through the 
“bathtub,” a street-wide trough of water, 
settles these questions. 

Driving in circles of ever-narrowing di- 
ameter provides a novel test for a car's sta- 
bility in turning corners. It also compares 
the merits of various nonskid tires. At a 
108-foot radius, the motor strains and tires 
scream as the test driver holds the acceler- 
ator down to the floorboard. A passenger 
has to cling to the door handle to keep from 
sliding across the seat. Yet the speedometer 
registers only thirty-two miles an hour. 
According to General Motors men who di 
vised the test, that is about as fast as any 
car will go in such a small circle, because of 
the power used up in forcing the car to turn. 

Another odd test shoots an artificial hur- 
ricane at the side of the car, so that the 
amount it swerves can be measured. At the 
Ford proving grounds, the blast is provided 
by a four-bladed, fourteen-foot propeller, 
driven by a 750-horsepower engine and 
mounted so that it can be aimed either 
broadside or diagonally to create crosswind: 

How important car makers consider thi 
intensive testing may be judged from the 
fact that, in the up-to-date Chrysler engi- 
neering laboratories, as many as 2,500 dif- 
ferent research projects may be found under 
way at once. Current experiments range 
from testing the life of seat cushions, with 
a metal form nicknamed the “lead fanny,” 
to heat-treating parts with radio waves. 

For the latter purpose, the engineers have 
designed an electrical device resembling the 
“artificial fever” or diathermy apparatus 
used in hospitals. Placed in a high-fre- 
quency coil without touching it, a gear or 
other metal part is heated by induction from 
the inside out, attaining a high temperature 
in a split second. Valuable experimental 
data may thus be quickly obtained, for near- 
ly all of a car’s mechanical parts owe their 
hardness or softness to heat-treating. 

Perhaps, in the future, this kind of electric 
heat treatment may actually become com- 
mercial practice. It would not be the first 
time that car research men have pioneered 
an outstanding advance. Always they are 
working on two jobs at once—planning for 
the current year’s models, and for the car 
that may come some day. 
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‘ATrue Experience of hicard Krvener, Keper of Garganta, mighty garila owned by Rinping Bras. and Garmum & Bale Circas 


1, “ONE NIGHT I en- 
tered the compart- 
ment just outside 
Gargantua’s cage on 
a routine check-up 
and forgot for a mo- 
ment that Gargantua 
was always waiting 
to kill me. Suddenly, 
with crushing force, 
he grabbed my left 
shoulder. 


2. “ALMOST PARA- 
tyzep with horror, I 
thought the end had 
come, Then I remem- 
bered the flashlight in 
my right hip pocket. 
I whipped it out and 
turned the bright 
beam full into Gar- 
gantua’s cruel, glitter- 


3. “FoR AN INSTANT he glared into the — light, ‘diel relaxed his grip and 
lumbered to the other side of the cage. Your dependable ‘Eveready’ fresh 
DATED batteries saved me from a horrible death that night. I will never be 
without them. (Signed) 


‘The word "Eveready” is @ registered trade-mark of National Carbon Co, Inc. 
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